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PREFACE 


I  HAVE  taken  the. occasion  of  an  eighth  edition  of  this  work 
being  called  for,  to  revise  it  thoroughly,  to  make  several  changes, 
and  to  add  a  section  on  **  Certain  Obscure  Diseases  of  the  Nervous 
System." 

It  is  a  source  of  great  gratification  to  find  that,  during  the 
fifteen  years  that  the  Treatise  has  been  before  the  profession,  it 
has  continued  to  receive  approval,  at  home  and  abroad,  to  an  ex- 
tent beyond  that  ever  given  to  any  other  work,  of  like  scope 
and  objects,  published  in  any  part  of  the  world. 

48  Wnr  Fifrr-rovrra  STKtrr,  New  Yomx. 
May  1, 1886. 


PREFACE  TO  SEVENTH  EDITION. 


The  first  edition  of  thia  work  was  published  in  1871,  and  in  the 
preface  I  then  wrote  : 

'*  In  the  following  work  I  have  endeavored  to  present  a  Treatise 
on  Diseases  of  the  Nervous  System,  which,  without  being  supers 
ficial,  would  be  concise  and  explicit,  and  which,  while  making  no 
claim  to  being  exhaustive,  would  nevertheless  be  sufficiently  complete 
for  the  instruction  and  guidance  of  those  who  might  be  disposed 
to  seek  information  from  its  pages.  How  far  I  have  been  success- 
ful will  soon  be  determined  by  the  judgment  of  those  more  compe- 
tent than  myself  to  form  an  unbiased  opinion. 

"  One  feature  I  may,  however,  with  justice  claim  for  this  work, 
and  that  is,  that  it  rests  to  a  great  extent  on  my  own  observation 
and  experience,  and  is  therefore  no  mere  compilation.  The  reader 
will  readily  perceive  that  I  have  views  of  my  own  on  every  disease 
considered,  and  that  I  have  not  hesitated  to  express  them." 

The  work  remained  without  essential  change  till  the  sixth  edi- 
tion, published  in  1876.  It  was  then  entirely  remodeled  and  greatly 
enlarged. 

This,  the  seventh  edition,  has  abo  received  extensive  additions. 


PREFACE. 


kmODg  the  chief  of  these  m  a  considerable  amplification  of  the 
SI  on  cerebral  congestioiu  the  introduction  of  a  chapter  on 
(yz4Ddeiiu^  of  others  on  SYphilis  of  the  brain,  the  spinal  eord^  and 
ihe  nerv^ ;  on  the  dymptomatology  of  cerebral  and  cerebellar  le- 
mma,  and  a  Dew  section  on  diseases  of  the  sympathetic  nenrons  sys- 
tem* Material  additions  have  also  been  made  to  the  chapters  on 
lotor  ataxia,  progressive  facial  atrophy,  chorea,  epilepsy,  neu- 
ia,  and  to  many  others  to  less  extent.  I  have  also  added  to 
the  chapters  on  the  symptomatology  of  cerebral  and  cerebellar 
louona  a  translation  of  the  Diagnostic  Points  given  by  Nothnagel 
in  his  remarkable  work  on  the  "  Topical  Diagnosis  of  Brain  Diseases." 
For  much  of  the  new  matter  I  am  indebted  to  Dr.  Labadie- 
Ltgrave,  the  accomplished  editor  and  translator  of  the  French  edi- 
tion of  this  work,  publii*hed  in  Paris  in  1879.  Tlie  chapters  on 
nervous  syphilis,  on  the  symptomatology  of  cerebral  lesions,  and  on 
the  pathology  of  the  sympathetic  nerve,  are,  except  as  regards  the 
mAiier  incladed  within  brackets,  literal  translations  of  his  articles 
rni  these  subjects. 

I  have  omitted  from  this  edition  the  chapters  on  insanity,  and 
Lbui  mainly  for  the  reason  that  T  am  now  engaged  in  the  prepara- 
f>n  of  a  special  treatise  on  that  important  subject,  in  which  the 
^phy^iology  and  pathology  of  the  mind  will  receive  much  fuller  con- 
sideration than  could  be  given  in  a  book  combining  the  whole 
.anbject  of  neurological  medicine.  Notwithstanding  this  omission, 
present  edition  contains  about  forty  more  pages  than  the  last. 
An  Italian  translation,  under  the  editorial  supervision  of  PVofessor 
Dtodato  Borrelli,  Professor  of  Pathology  and  Clinical  Medicbe  in 
the  Royal  University  at  Naples,  b  now  going  through  the  presa 


8  PREPACK 

It  would  be  affectation  to  say  that  the  evidences  which  have 
been  given,  both  at  home  and  abroad,  of  the  appreciation  of  my 
work,  have  not  been  a  scarce  of  gratification.  It  will  be  my  effort 
to  show  in  the  fnture  that  the  favor  awarded  to  my  endeavors  to 
bring  the  subject  of  neurological  medicine  before  the  profession 
and  students  is  not  disregarded. 

48  WnT  Fumr-PovBTB  Srurr,  New  Yobs, 
May  1,  IWL 
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DISEASES  OF  THE  NERYOUS  SYSTEM. 


INTRODUCTION, 

TjT  INSTHUMEXTS  AND  APPARA  TU8  EMPLOYED  IN  TBE  DLAQ2iOSm 
AND  TREATMENT  OF  DISEASES  OF  TEE  AEIiFOUS  SYSTEM. 

Diseases  of  the  nervous  system,  like  tbose  of  the  heart,  lungs,  and 
Wynx,  require  special  means  of  investigatiou  and  treatment.  In  no 
department  of  taedical  science  has  progreaa  been  more  decided  during 
the  last  decade  than  in  that  class  of  affections  considered  in  this  trea- 
tise, and  undoubtedly  a  great  deal  of  the  advancement  is  due  to  the 
tastntments  and  apparatus  by  which  scientific  research  in  this  direction 
has  become  practicable. 

In  the  present  chapter  I  propose  to  describe  the  instruments  and 
apparatoa  employed  in  the  diagnosis  and  treatment  of  diseases  of  the 
nervooa  system,  and  to  explain  the  methods  by  which  they  are  used. 


TIUB   OPHTHAUCOSCOPE. 

The  ophihalmoscope  consists  essentially  of  a  concave  mirror  perfo 
rated  io  the  centre,  and  of  a  double-convex  lens.  Several  modifications 
of  tbt»  arrangement  are  in  use,  but  the  simplest  instrument  is,  in  my 
opiiii<m,  the  best  for  ordinary  use,  and  this  is  LiebreichV,  though,  when 
T*ry  ^reat  exactness  is  required,  as,  for  instance,  in  determining  the 
deplfa  of  an  atrophic  excavation  of  the  optic  disk,  Dn  Loring's  ophthal- 
■iO0Oope  is  far  preferable  to  any  other. 

liebceich^s  ophthalmoscope  consists  of  a  polished  steel  mirror  about 
one  luid  three-quarters  inch  in  di&meter,  concave,  and  perforated  in  the 
centre  by  a  bole  about  the  one-twelfth  of  an  inch  in  diameter.  The 
•df^  of  this  aperture  are  beveled,  so  as  to  afford  as  little  obstacle  as 
fKwnbla  to  the  passage  of  the  rays  of  light  to  the  eye  of  the  observer, 

Tbo  mirror  is  set  into  a  bronze  ring  with  a  handle,  and  there  is 
AttaeJied  also  to  this  ring  a   clip   for  holding  a  concave  ocular  lens, 
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whiob  in  some  conditions  of  refraotioD,  either  in  the  eye  of  th«?  patient 
or  that  of  the  observer,  is  necessary  in  order  to  produce  the  requisite 
rlivergence  of  the  parallel  rays  emanating  from  the  patient's  eye,  and 
thus  render  the  image  of  the  ftindua  distinct.  A  direct  image  is  thus 
obtained.  The  lamp,  which  should  furnish  a  steady  6ame,  is  placed  on 
the  side  of  the  patient's  bead  corresponding  to  the  eye  to  be  examined, 
and  the  eye  of  the  observer  very  close  to  that  of  the  patient.  This 
process  gives  a  very  satisfactory  view  of  the  fundus  with  the  optic  disk 
and  retinal  vessels,  but  requires  care,  and  is  more  difBcuit  than  that  by 
which  the  inverted  image  is  obtained. 

In  this  case  the  observer  illuminates  the  fundus  with  the  ophthal- 
mosGopio  mirror,  and  then  interposes  between  the  mirror  and  the  eye  a 
double-convex  lens  which  he  holds  lightly  between  the  thumb  and 
finger,  resting  the  ring-finger  on  the  forehead  of  the  patient,  so  aa  to 
make  the  hand  steady,  the  little  finger  being  disengaged  so  as  to 
be  employed  in  raising  the  eyelid  if  necessary. 

The  object-lens  should  have  a  focal  distance  of  about  two  inches, 
and  it  should  be  held  so  ss  to  bring  the  focus  on  the  pupil.  The  lamp 
is  placed  behind  and  a  little  to  one  side  of  the  eye  to  be  examined.  In 
order  to  see  the  optic  disk^  the  patient  is  told  to  look  at  the  car  of  the 
observer  on  the  side  opposite  to  the  eye  being  cxaminocL  In  this  way 
the  axis  of  vision  is  directed  inward,  and  the  optic  disk  readily  brought 
into  view. 

TTiese  examinations  are  omde  in  a  room  bghtcd  only  by  the  lamp 
used  in  the  processes.  It  is  sometimes  necessary  to  dilate  the  pupil 
with  atropia,  in  order  to  obtain  a  view  of  the  disk,  but  experience  and 
tact  will  generally  enable  the  observer  to  dispense  with  this  rather  dis- 
agreeable procedure. 

Ophthalmoscopic  examinations  require  the  observer  to  possess  a 
very  thorough  acquaintance  with  the  anatomy  of  the  eye,  and  also  with 
the  science  of  optics.  Unless  these  qualifications  are  enjoyed,  itvriU  be 
much  better  to  send  the  patient  to  a  competent  ophthalmic  surgeon  for 
an  examination  than  to  rush  to  hasty  concIuEiions  based  on  the  most 
thorough  ignorance.  The  real  value  of  ophthalmoscopy  in  diseases  of 
the  nervous  system  is  in  danger  of  being  disregarded  through  the  scio- 
lism of  pert  pretenders,  who  read  papers  and  write  memoirs  without  ever 
having  seen  the  optic  disk  to  recognize  it, 

Bouchut  *  gives  the  following  list  of  abnormal  conditions  which  are 
of  importance  in  the  diagnosis  of  diseases  of  the  nervous  system  : 

Papillary  congestion  ;  peri-papillary  congestion  ;  papillary  anfFmi.t, 
partial  or  general  ;  phlebo-rotiual  flexuosities  ;  venous  pulsation  in  the 
retinal  veins  ;  dilatations  of  the  retinal  veins  ;  retinal  varices  ;  phlebo- 
retinal  hicmostases  ;  phlebo-retinal   thromboses  ;  phlebo-retinal   ancu* 

*  **  Du  diagnostic  dea  tnftlftdiM  da  tfat^me  nerreus,  par  rophthalmoacopic,**  Paria 
18(J«,  p.  15. 
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ri§iu  ;  haemorrhages  mto  the  retina  and  choroid  The  diseases  in  which 
be  tliinks  ophthalmoscopy  is  valuable  aa  a  diagnostic  tneana  are — the 
several  Tarieties  of  cerebral  meningitis  ;  cerebral  hsemorrhage  ;  chronic 
eocephalitis  ;  cerebral  softening  ;  meningeal  haemorrhage  ;  chronic  hy- 
drocephalus; tumors  of  the  brain  ;  contusion,  comnmtiou,  and  compres- 
non  of  the  brain  ;  general  paralysis ;  atrophy  of  the  brain  ;  chronio 
myelitis  ;  locomotor  ataxia  ;  tetanus  ;  epilepsy  ;  essential  convulsions  ; 
iJisanitVi  and  several  others  of  ]l'SS  importance. 

To  these  may  be  added  cerebral  congestion,  general  and  partial  ; 
cerebral  amemia  ;  and  the  various  forms  of  sclerosis  ajQTecting  the  brain 
«nd  spinal  cord. 

CEPiTALOH^lfOMEHSB. 

Although  this  instrument  is  intended  for  experiments  on  the  lower 
it  enables  us  to  an'ive  at  very  definite  conclusions  relative  to 
the  coodition  of  the  cerebral  circulation.  I  first  described  it  in  a  paper 
mad  before  the  New  York  Medical  Journal  Association  in  1868,  and 
shuKly  afterward  published  in  the  New  York  Medical  Gazette.^  It 
waa  deTiaed  in  somewhat  different  form,  independently  of  each  other, 
by  Dr.  S.  Weir  Mitchell  and  myself,  his  being  made  first  in  point  of 
tim6.  The  instrument  consists  of  a  brass,  or  iron,  tube  nickel-plated, 
which  is  received  into  a  round  hole  made  in  the  sktdl  with  a  trephine. 
Both  enda  of  this  tube  are  open,  but  into  the  upper  end  is  secured 
another  braas  or  iron  tube,  the  lower  opening  of  which  is  closed  by  a 

e  of  very  thin  sheet  India-rubber,  and  the  upper  opening  by  a  brasa 
p,  into  which  is  fastened  a  glasa  tube.  This  inner  arrangement  con- 
tains colored  water.     To  this  glass  tube  a  scale  is  aflixed. 

This  second  tube  is  screwed  into  the  first  till  the  thin  India-rubber 
preaaes  upon  tlie  dura  mater,  and  the  level  of  the  colored  water  stands 
at  0,  which  is  in  the  middle  of  the  scale.  Now,  when  the  quantity  of 
hlood  in  the  brain  is  increased,  the  liquid  rises  in  the  tube,  being  pressed 
upward  by  the  elevation  of  the  thin  rubber  closing  the  lower  opening  ; 
the  quantity  of  blood  is  lessened,  the  liquid  falls  by  its  own 


Tlie  various  parts  of  this  instrument,  as  made  by  Mr,  F<ird,  of  this 
city,  are  shown  in  Fig,  1  («,  the  first  tube,  which  is  to  be  screwed 
into  the  opening  in  the  skull ;  ft,  the  i*econd  tube,  closed  ut  the  lower 
end  with  thin  sheet-rubber  and  containing  the  colored  water  ;  c,  the 
flap  to  which  is  cemented  the  glass  tube  ;  dy  the  wrench  for  securing 
llio  first  tube  into  the  opening  in  the  skull ;  «,  the  instrument  with 
all  its  parts  in  their  places). 

It  was  by  this  instrument  that  I  was  enabled  to  demonstrate,  in  the 
moat  oonclusive  manner,  that  during  sh*ep  the  amount  of  blood  circu* 
btlag  in  the  cerebral  vessels  is  much  less  than  during  wakefulneaa,  to 

*  Ali^o  Journal  c/  P»ftehvfojri&ai  i/fJu-inr,  Jannarv,  18C9,  p.  47. 
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by  Dr.  Sieveking,'  of  London.  Its  value  in  cases  of 
abanntioos  of  sensibility  depends  upon  the  fact,  ascertained  by  Dr.  E. 
H,  Webcfy  that  the  capability  of  distinguishing  two  impressions,  made 
upoQ  the  skin  simultaneously^  yaries  in  difTereut  regions  of  the  body 
itrrording  to  the  distance  they  are  apart.  In  sensitive  regions,  as  the 
end  of  the  finger,  the  two  points  of  a  pair  of  dividers  can  be  distin- 
gtu»)ied  at  about  the  twelfth  of  an  inch  apart,  while  in  the  middle  of 
only  one  point  is  felt,  though  they  are  two  inches  apart.  In 
ince  with  this  principle,  the  sesthesiometer  is  used  to  determine 
sensibility  of  the  skin  in  various  diseases,  it  being  well  known  that 
this  is  subject  to  variation. 

Thus,  when  the  sensibility  is  intact,  two  points,  touching  the  back 

at  the  same  time,  can  be  distinguished  as  two  points  when 

inch.     If,  in  examining  a  patient,  we  should  find  that, 

rhen  the  two  points  were  two  inches  apart,  the  patient  felt  but  a  single 

impression,  we  should  know  that  he  had  lost  sensibility  in  the  cutaneous 

oenrea  of  that  part  of  the  body. 

Dr.  Sieveking's  (Esthesiomcter  is  nothing  more  than  a  beam-com- 
pttB.    It  consists  of  a  rod  of  bell-metal  four  inches  in  length,  graduated 


m^iL 


«,  rrcJiAJUN  A  CO, 


into  inches  and  tenths  of  an  inch.     At  one  end  is  a  fixed  steel  point ; 
ittolber  steel  point  is  made  to  slide  upon  the  b«am»  and  can  be  fixed  at 

'  A^fAM  ontf /Vr«^  iMic9-Chintrpical  iZmnr,  JuiUAty,  18&8,  p.  281. 
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any  distance  from  the  first  bj  a  sorew  which  works  at  the  top  of  the 
slide. 

In  1861 '  I  described  an  sesthesioaaeter  which  I  believe  was  the  first 
used  in  this  country.  It  consisted  of  a  pair  of  dividers,  to  one  arm  of 
which  the  arc  of  a  circle,  in  brass,  was  affixed.  This  arc  was  divided  so 
as  to  measure  tenths  of  an  inch.  A  short  time  since,  I  suggested  tq 
Mr.  Stohlman,  the  instrument-maker,  a  modification  of  this  instrument, 
which  for  convenience  is,  I  think,  superior  to  all  others.  This,  as 
dosed,  for  the  pocket-case,  and  open,  as  in  use,  is  seen  in  the  accom- 
nying  woodcut  (Fig.  2),*  and  need  not  be  further  described. 

The  minimum  normal  distances  at  which  the  two  points  of  the 
fBsthesiometer  can  be  distinguished  in  differeot  regions  of  the  body  are 
stated  in  the  following  table  : ' 

Point  of  the  toDgae \  aline. 

Palmar  surface  of  the  third  finger 1  " 

Red  surface  of  the  lipfl 2  lines. 

Palmar  surface  of  second  finger 2  " 

Dorsal  surface  of  third  finger 8  " 

Tip  of  the  nose 8  ** 

The  palm  over  the  heads  of  the  metacarpal  bones 8  ** 

Dorsum  of  tongue,  one  inch  from  the  tip 4  ** 

Part  of  the  lips  covered  by  the  skin.- 4  '* 

Border  of  the  tongue,  an  inch  from  the  tip 4  " 

Metacarpal  bone  of  the  thumb 4  " 

Extremity  of  the  great-toe 6  " 

Dorsal  surface  of  the  second  finger 6  " 

Pakn  of  the  hand 6  ** 

Skin  of  the  cheek 5  " 

External  surface  of  the  eyelids 6  ** 

Mucous  membrane  of  the  hard  palate 6  '* 

Skin  over  the  anterior  surface  of  the  zygoma 7  ** 

Plantar  surface  of  the  metatarsal  surface  of  great-toe 7  " 

Dorsal  surface  of  the  first  finger 7  ** 

On  the  dorsum  of  the  hand  over  the  heads  of  the  metacarpal 

bones 8  " 

Mucous  membrane  of  the  gums 9  " 

Skin  over  the  posterior  part  of  the  zygoma 10  ** 

Lower  part  of  the  forehead 10  " 

Lower  part  of  the  occiput 12  •• 

Back  of  the  hand 14  " 

Neck  under  the  lower  jaw 16  " 

Vertex 15  " 

>  **  A  Clinical  Lecture  on  Chronic  Myelitis,"  delivered  in  the  Baltimore  Infirmary 
March  16,  1861,  American  Medical  Times,  June  16,  1861,  p.  879. 

*  first  described  by  me  hi  the  Journal  of  Pkyckoloffical  Medicine,  October,  1868,  p^ 
880. 

•  This  teble  is  quoted  from  MOller^s  *  Physiology,"  translated  by  Baly,  London,  1840^ 
p.  762. 
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flkiit  over  the  |>atoUa . 

**  **      iftcnuA <. 

"         *•      «cromioti 

The  log,  near  the  knee  und  foot, . .  , 

Donnjin  of  the  foot,  near  the  toc.'^.  .  . 

The  skin  over  the  sternum 

**  *•        fire  upper  vertebnu 


spine  near  the  occiput 24 


**      in  the  lumbar  region 

*•  "    midiile  of  the  neck 

**      over  the  middle  of  the  back. . 
The  middle  of  the  ann,  .............. 
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THERMOMETER. 

The  thermoineter  is  of  use  for  the  purpose  of  determiniug  varktioud 
of  temperature  in  different  parts  of  the  body.     It  should  be  graduated 

^m  tentha  of  a  degree,  and  be  held  upon  the  part  subjected  to  examina- 
tioD,  BO  long  as  the  mercury  continues  to  rise  or  fall.     Comparative  de- 
termioations  must  be  made  under  precisely  similar  condittoDs. 
of 


BECQUERIX'S   DISKS. 


Bj  means  of  these  little  instruments  very  sljgnt  variations  of  tern* 
pefature  can  be  ascertained.  They  consiBt  of  an  extremely  thin  plate 
of  copper  about  the  size  of  a  half -dime,  soldered  to  a  thin  rod  of  bis* 
muth.    This  latter  is  contained  in  a  small  tube  of  hard  rubber  furnished 

^with  a  handle.  The  disks  are  two  in  number,  and  by  means  of  delicate 
ftilk-covered  wires  are  in  communication  with  the  poles  of  a  galvanom- 
||er.  If  a  lower  extremity,  for  instance,  is  subjected  to  examination, 
bie  of  the  disks  is  placed  upon  it  and  the  other  upon  the  correspond- 
ing' part  of  the  other  limb.  If  the  temperature  of  both  limbs  be  the 
tame^  the  needle  of  the  galvanometer  remains  quiet ;  if  either  be 
warmer  than  the  other,  the  needle  is  defected  to  the  north  or  south 
according  u  one  or  the  other  limb  has  the  higher  temperature.  By 
this  appamlus  very  much  less  than  the  hundredth  of  a  degree  of  tern* 
[>eratafe  can  be  deterniineil  with  absolute  accuracy,' 


US,   LOMBAAn^S  THERMO-ELECTRIC  DIFFERENTIAL   CALORDrETER* 

For  determining  differences  of  temperature  nothing  equals  thb  in 
jlnitnent,  both  for  exactness  of  results  and  facility  of  application. 

It  consists,  as  shown  in  the  accompanying  cuts  (F'iga,  3  and  4),  of 


*  Bmmj  "Xoxioir  on  the  Pathology  and  Treatment  of  Organic  Infantile  Paralyaik** 
U^mnal^F^yiMt^Ud  MmHcme,  No.  h  Julj,  1867,  p.  B8. 
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tns  tho  bobbins  and  four  Jittlo  cups  of  mercury  by  inoanB  of  which  the 
OODQections  are  made,  and  the  resistance  of  the  themio-eleotric  cur- 
rant increased  or  diininLshed^  according  as  it  is  necessary  to  make  the 
needle  more  or  leas  delicate  in  its  indications. 

There  are  two  thermo-electric  piles  ;  one  of  which 
ia  represented  in  Fig.  4,  and  which,  for  convenience  of 
manipulation  are  furubhed  with  handles.  These  piles 
are  connected  by  their  positive  and  negative  poles,  and 
the  other  positive  and  negative  poles  are  connected 
with  the  atancliions  seen  on  the  ebonite  plate  of  the 
galvanometer* 

Having  lowered  the  little  metallic  fork  at  the  farther 
extremity  of  the  bar  over  the  ebonite  plate,  into  the  cup 
of  mercury  immediately  under  it,  the  apparatus  is  ready 
for  use.  The  delicacy  is  increased  by  lowering  one  or 
two,  or  all  three  of  the  others,  each  one  being  in  con- 
nection with  the  bobbin  immediately  opposite  to  it,  and 
which,  when  the  fork  is  out  of  the  mercury,  is  included 
ID  the  circuit,  and  hence  has  the  effect  of  increasing 
the  resistanee.  In  the  figure  all  the  forks  are  repre- 
sented as  down. 

To  make  an  observation   the  thermo-electric  piles 

are  placed   one  on  the  part  the   relative  temperature 

of  which  it   is  desired  to  know,  and  the  other  on  the 

corresponding  Kound  part.     If  the  pile   in  connection 

with  the  stanchion  nearer  the   corner  of  the   ebonite 

phite  is  in  contact  with  the  hotter  part,  the  needle  will 

be  deflected  to  the  north,     K  the  other  be  the  hotter, 

tbe  needle  will  be  defected  to  the  south.     The  extent 

of   tii6  deflection  indicates   the   relative    difference   in 

himdredths  of  a  degree  centigrade.     It  is  to  be  remembered  that  the 

nt  must  bo  placed  on  a   firm  table  or  stand,  aTid  must  be  so 

that  the  end  of  the  scale  to  the  right  of  the  cut  points  to  the 

the  ebonite  plate  will   therefore  be  at  the  south  end,  and  the 

^ilvanometer  needle  points  to  the  east.' 

With  this  apparatus  of  Dr.    Lombard's  it  is  easy  to  make  relative 
dflittHUnations  of  temperature  in  a  minute  or  two,  and  with  great  ex- 

^^B  SeTer&l  forms  of  an  instrument  for  measuring  the  strength  of  pa- 
■  iicnti  hAve  been  devised.  The  beflt  and  most  generally  applicable  is 
"    tluit  of  M.  Burq,  modilied  by  M*  Matbieu,  an  instrument-maker  of 

*  For  ft  fuller  dfliori{itk»  of  this  iiutrunient  uul  directions  for  ita  use,  the  reader  \p 
ntmnd  lo  tho  A^tfuA  M'tMeat  Jtmrmd  for  1875. 
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Paris.     It  is  vory  Bimple,  and  for  ascertaining  the  strength  of  the 
hands  leaves  nothing  to  be  desired, 

^It  consists,  AS  is  shown  in  the  cut  (Fi^,  5),  of  an  elliptical  steel 
springy  to  which  is  attached  a  semicircle  of  gilt  brass,  upon  which  a 
scale  is  marked.  An  indicator,  terminating'  at  one  end  in  a  cog-wheel, 
is  capable  of  being  moved  fretJy  around  the  arc  of  the  circle  by  a  steel 
ann,  upon  one  side  of  which,  cogs,  fitting  into  those  of  the  indicator, 
are  cut.  One  end  of  this  arm  (the  lower)  touches  the  elliptical  spring, 
when  the  indicator  points  to  the  zero  of  the  scale  ;  a  brass  sheath  upon 
the  under  side  of  the  scale  keeps  this  arm  in  place,  at  the  same  time 
allowing  it  to  move  freely. 
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When  the  dynamometer  is  taken  into  the  hand  and  pressed, 
two  sides  of  the  spring  are  approximated,  and  the  steel  arm  with 
oogs,  being  pushed  by  the  lower  side  of  the  spring,  turns  the  indica 
One  great  advantage  of  this  instrument  is  that,  when  the  pressure 
taken  off,  the  indicator  does  not  return  to  zero,  but  remains  at  the  poi 
to  which  it  has  been  carried  by  the  muscular  power  of  the  individuaL 
We  are  thus  enabled  to  see  the  extent  of  his  strength,  after  he 
made  his  effort,  and  do  not  have  to  watcit  him  while  he  is  using 
instrument.  It  will  also  be  seen  that  this  dyniimomeier  can  be  used  to 
measure  tractile  force;  for,  if  two  hooks  with  cords  attached  be  fastened 
to  the  spring  at  the  points  a  and  b,  traction  on  the  conJs  will  approxi* 
mate  the  two  sides  of  the  ellipse,  and  thus  push  the  steel  ann  so  as  to 
move  the  indicator  as  before. 


TWE   DYNAMOGBAPH. 

This  instrument,  which  is  of  great  value  in  the  diagnosis  of  disei 
of  the  nervous  system,  is  shown  in  Fig.  G. 

It  consists  of  the  dynamometer  B  B,  to  which  a  toggle-joint, 
ing  a  steel  rod,  is  attached*     This  steel  rod  pla3*s  through  a  hole  in  t 
end  of  the  elliptical  spring  and  moves  the  lever  which  raises  the  pen 
D.     At  A  is  a  screw  which  varies  the  point  at  which  the  rod  touc! 
the  lever,  and  thus  iucrcaaes  or  lessens  the  delicacy  of  the  indicati 
C  is  a  silvered  plate  upon  which  the  paper  is  fastened  by  clips.     To 
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lower  part  of  this  plate,  a  atrip  of  gilt  brass,  with  cogs  cut  in  it,  is  at- 
Ucbed«  E  is  B  gilt-brass  box  containing  a  watch-movement  like  that 
of  the  sphygmograph.  A  cog-wheel  which  projects  above  the  upper 
sicU?  of  thitt  box  fits  into  the  cogs  on  the  plate  which  carries  the  paper. 
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wheel  for  winding  up  the  clock-worlc,  and  the  lever  for  stopping  it 
totting  it  in  motion,  are  not  seen  in  the  figure,  they  being  on  the 

side  of  the  box. 

To  *et  the  instmitient  in  action,  the  sphygmograph  mov*^ment  is  at- 
tached to  the  dynamometer  at  A.  The  clock-work  is  then  wound  up, 
ami  the  plate  holding  the  paper  placed  in  the  groove  on  top  of  the  box 
G.  The  dynamometer  is  then  grasped  by  the  hand  and  squeezed  firm- 
Ihe  lever  is  thus  moved,  and  the  plate  with  the  paper  is  carried 
by  the  cog-wheel.  As  it  moves,  the  pencil  traces  a  line  on  the 
iper,  the  height  and  regularity  of  which  depend  upon  the  finnness  and 
•tf-adiness  with  which  the  dynamometer  is  pressed.  As  seen  in  the  cut, 
thr  plate  with  the  paper  is  in  motion,  and  has  about  half  completed  its 
mrs^.  The  patient  should  not  look  at  the  paper  while  using  the  in* 
iment. 

IV  dynamograph,  therefore,  whites  down  the  muscular  power  and 
of  the  individual,  and  likewise  indicates  the  perfection  of  what  i* 
•OBlfttiiuea  cidted  the  muscular  sense.     A  person  in  good  health  will 
ce  m  straight  line  with  the  pencil     If  there  is  paralysis  of  the  mus- 
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cles  of  the  arm,  or  incoordination  to  the  slightest  possible  extent,  the 
line  will  be  irregular.  The  papers  used  may  be  marked  with  tlie  date 
and  the  name  of  the  patient,  and  thus  a  record  of  his  condition  is  pre- 
served.  I 

The  pencil  should  be  of  the  very  softest  lead,  and  the  paper  should 
be  rough  and  unsized.' 

ducuenub's  trocar.  ' 

This  very  useful  little  instrument  is  shown  in  Fig,  7.     It  is  intro- 
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duced  open  as  at  a.  When  it  has  perforated  the  musele  under  exami- 
nation, the  small  button  at  the  under  part  of  the  handle  is  pushed  for- 
ward; this  propels  a  half-cj^inder  of  steel  against  the  shoulder  at  the 
end  of  the  trocar,  and  thus  a  small  piece  of  muscle  is  detached  and 
caught  in  the  cavity.  The  lower  figure,  h^  represents  the  instrument 
reaciy  to  be  withdrawn.  By  drawing  the  button  back,  the  bit  of  fibre 
can  be  taken  out,  and  is  then  ready  for  microscopical  examination. 


ELECTRICAL   APPARATUS. 
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The  electrical  apparatus  required  in  the  diagnosis  and  treatment  of 
diseases  of  the  nervous  system  must  be  of  two  kinds:  one  for  furnish- 
ing tlie  primar}'  or  galvanic  current,  the  other  for  yielding  the  induced 
or  faradaic  current.  Among  the  machines  of  the  first  category  are 
those  of  Stohrer,  which  arc  now  made  very  satisfactorily  by  the  Gal- 
vano-Faradic  Manufacturing  Company  of  New  York.  An  idea  of  this 
battery  (thirty-two  cells)  will  be  obtained  from  the  accompanyin 
woodcut  (Fig.  8).  The  case  is  represented  as  broken  away  in  front, 
as  to  exhibit  the  internal  arrangement.  A  combination  of  Smee's  ce 
is  manufactured  by  Dr.  Jerome  Kidder,  and  constitutes  a  good  battery. 
The  very  elegant  battery  constructed  by  Fleming  and  Talbot,  of  Phila-, 
delphia,  is  also  very  admirable  in  practice. 

Some  time  since,  my  attention  was  drawn,  in  another  connection! 
altogether,  to  the  simplicity  and  efficiency  of  llilFs  cell  as  a  generator 
of  a  constant  and  most  equable  galvanic  current.     After  an  examina- 
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*  The  firtt  neconnt  of  the  use  of  the  dynamogTiipb  was  given  bj  myself  in  the  Journal 
of  pM^cAoioffictxl  Medicine^  January,  1868,  p.  189. 
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name  implies,  a  permanent  fixture.     Several  of  these  have  been  made; 
one  fur  myself,  of  one  hundred  elements,  leaves  nothing  to  be  destroy 
when  used  with  Brennor^s  operating'table.  ^M 

The  cells  used  for  this  battery  have  been  hitherto  applied  to  te- 
legraphy. They  possess,  however,  in  an  eminent  degree,  the  peculiar 
qualities  that  are  essential  for  a  galvanic  battery  for  therapeutic  pur- 
poses. The  battery  itself  is  simple  in  construction,  easily  managed, 
exceedingly  fconomical^  utilizmg  almost  all  tbo  materials  consumed. 

Each  cell  contains  about  half  a  gallon  of  fluid*  A  disk  of  sh< 
copper  is  laid  tlat  on  the  bottom  of  the  cell.  To  the  under  side  of 
is  affixed  a  copper  wire,  covered  with  gutta-percha.  The  copper  sheet 
forms  the  negative  plate  ;  the  insulated  wire  which  rises  to  the  top  of 
the  cell,  the  positive  pole.  Two  or  three  inches  below  the  upper  mar- 
gin of  the  cell  is  suspended,  by  a  brass  hanger,  a  thick,  disk-sfaaped 
plate  of  zinc,  concave  on  the  lower  side,  with  a  round  aperture  in  the 
centre.  This  is  the  posit i tie plate^  To  the  hanger  is  attached  a  binding 
screw,  and  this  forms  the  negative  pole,  Tiiree  cells  in  situ  are  repre* 
sented  in  Fig.  9. 
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The  body  of  the  battery  tluid  is  formed  of  a  solution  of  sulphate 
zinc     Occasionally,  as   required,  crystals  of   sulphate   of   copper 
dropped  through  the  central  aperture  in  the  zinc  to  the  bottom  of 
fluid.     These  dissolve,  and  produce  a  layer  of  blue  liquid,  which  covei 
the  copper,     llius,  we  have  copper  in  the  bottom  of  the  cell,  immersed 
in  a  solution   of  copper,  zinc  suspended  above,  immersed  in  a  white 
liquid,  the  solution  of  zinc.     (See  engraving  of  these  cells.)     The  nu 
adopted  in  other  batteries  to  separate  the  fluids  consists  in  usini 
porous   diaphragm,  or  cup,  within,  and  surrounding  which   are  ph 
dissimilar  metals  and  fluids.     The  porous  septum,  it  was  thought,  would 
allow  the  current  to  pass,  and  yet  prevent  the  admixture  of  the  diverse 
rlecnn&nts.     It   has,  however,  been  demonstrated   that,  when  two  si 
liquids,  and  even  two  gases,  are  thus  separated,  they  will  invarisjjly 
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come  mlxcnL  In  this  battery,  without  the  intervention  of  any  dia- 
pbmgm,  the  tlenser  liquid,  the  blue,  remains  in  the  bottom  of  the 
I'i-ll,  the  lighter  one  overtlows  an*!  rests  upon  it ;  thus  arranged,  there 
t»  leHH  liability  to  diffusion  or  mixing  than  if  the  two  liquids  were 
placed  side  by  side,  in  vertical  columns,  with  a  porous  partition  be- 
tween them. 

The  central  ai>erture  in  the  zinc  plate  also  admits  the  introduction 
«>f  a  hydrometer  to  measure  the  density  and  strength  of  the  liquid. 
Prcjrision  is  alfio  made  for  preventing  too  rapid  evaporation  of  the 
fluid.  The  o«rca.^ional  addition  of  a  little  water,  and  every  three  or  four 
wefkft  dropping  in  a  few  crystal9  of  sulphate  of  copper,  is  nearly  all 
that  is  required  in  the  management  of  this  battery,  Further  directions 
for  itH  preparation,  moduti  operandi^  and  care,  may  be  obtained  from 
the  manufacturers. 

Of  fara<1aic  batteries,  those  made  by  Kidder,  the  Galvano-Faraflic 
Manufactitring  Company.  Fleming  and  Talbot,  and  others,  leave  notli- 
ing  to  be  de^tired. 

Magneto-electric  tnucJuoes — those  in  which  the  current  is  obtained 
hy  induction  from  a  horseshoe  magnet^ — are  occasionally  useful,  and 
they  have  the  great  recommen<latiou  of  being  always  rcn<ly  and  of  not 
riM|uirtng  a  galvanic  battery  to  start  them.  All  that  is  necesKary  is  to 
tUTU  the  helix  by  a  crank*  The  objections  to  them  are  the  fact«  that 
one  hand  must  be  employed  in  turniiig  the  crank,  and  that  the  strength 
of  the  cuTTt^nt  cannot  be  increase^l  without,  at  the  Hame  time,  increas- 
ing the  rapidity  of  the  interruptions.  The  current  from  such  a  machine 
doe«  not  cause  anything  like  as  much  pain  as  that  from  a  galvanic  in- 
duction apparatus  of  like  power. 

Irately  there  has  Iwen  a  revival  of  statical  electricity,  and  such  per- 
ferl  in!<trument«  for  its  production  are  being  manufactured  that  this 
form  promises  ere  long  to  come  into  very  general  use  again.  In  a  re- 
eeiitiy  puhliRhcd  paper,  J)r.  W,  J,  Morton  very  earnestly  calls  attention 
to  the  advantagc^^  of  this  form  of  electricity,  or  Franklinism^  as  it  is 
properly  calle*!.  I  have  witnessed  some  excellent  results  of  its  thera- 
petitic:il  p<iwer  in  ciuies  of  neuralgia  and  paralysis. 

Although  the  applications  of  electricity  in  the  treatment  of  diseases 
of  ibe  nervous  system  are  not  so  extensively  U'^eful  as  asserted  by  some 
snihorSf  it  is  nevertheless  impo^sible  for  the  physician  to  treat  several 
affeetions  of  the  kind  mentioned  without  using  the  agent  in  some  form 
or  other.  This  is  especially  true  of  those  di.-^easeii  which  are  charac- 
t«fnz«*d  by  paralysis,  in  nearly  all  of  which  electricity  is  useful.  In 
atrophic  disorders.  It  is  also  indispensable,  and  in  many  hysterical  con- 
ditions it  is  extremely  valuable. 

If  only  one  battery  can  lie  procured,  the  faradaic  instrument 
Wpl  be  found  more  generally  useful  than  any  other ;  but,  if  possi- 
Vie,  iho   phytiician  who  intends   to  treat   to   the   utmost   advantage 
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diseases  of  the  nervous  system  should  possess  one  of  all  four  kinds 
mentioned. 

CAUTEBIZmO  APPARATUS. 

It  is  often  necessary,  in  the  treatment  of  diseases  of  the  nervous 
system,  to  make  use  of  the  actual  cautery  to  the  spine  and  other  parts 
of  the  body.  The  instruments  formerly  employed  were  very  clumsy 
things  made  of  iron,  and,  when  required  for  use,  heated  in  a  furnace 

,  f,  of  some  kind.    The  chief  objection  to  iron  is,  that  every  time  the  in- 

, ,  strument  is  heated  to  redness  the  surface  becomes  oxidized,  and  the 

H!  scale  may  become  loose,  stick  to  the  patient's  body,  or  fall  between 

;'i  his  clothing. 

I  Lately,  instruments  with  platina  tips  of  such  shapes  as  may  be  re- 

.  j  quired  have  come  into  general  use,  and  are  far  preferable  to  those  of 

iron.     Being  smaller,  they  are  readily  heated  to  redness  or  whiteness 

'I  in  a  Bunsen's  burner  where  there  is  gas,  or  in  an  alcohol  blast-lamp. 

,  j  Before  using  the  cauterizing  instrument,  the  skin  should  be  ren- 

dered anaesthetic  by  the  ether  or  rhigolene  spray.  It  is  not  necessary 
to  carry  the  spraying  to  the  point  of  congealing  the  skin,  although 
there  is  no  objection  to  so  doing. 


OTHER   INSTRUMENTS   AND    APPARATUS. 

Among  the  other  instruments  and  apparatus  required  in  the  diag- 
nosis and  treatment  of  diseases  of  the  nervous  system  are  the  micro- 
scope, the  sphygmograph,  the  stethoscope,  ear-specula,  tuning-forks, 
urinary  test  apparatus  and  chemicals,  hypodermic  syringes,  and  Rich- 
ardson's spray  apparatus. 

The  latter  is  of  use  not  only,  as  above  mentioned,  for  rendering 
anaesthetic  the  part  to  be  cauterized,  but  for  refrigerating  the  skin  in 
cases  of  chorea  and  other  affections. 
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CSRSBRAL    OOKG  ESTIOK, 


Cebsbbal  congestion  is  of  two  kinds,  which  differ  as  regards  their 
mode  of  origin  and  symptoms.  In  the  active  form,  there  is  an  increase 
in  the  amount  of  arterial  hlood  circulating  in  the  vessels  of  the  hrain  ; 
in  the  passivey  the  quantity  of  venous  blood  is  augmented.  Occasion- 
ally the  two  conditions  coexist 

ACTIVE    CKREBRAL    CONGESTION. 

This  is  much  the  more  common  form.  Of  the  cases  recorded  in 
my  note-book,  as  occurring  in  my  private  and  hospital  practice^  over 
five-sixths  were  of  this  description. 

Andral,  who,  however,  failed  to  distinguish  the  first  or  hypewemio 
stage,  recognized  eight  varieties,  all  of  which  may  with  advantage  be 
comprehended  in  six,  which  are  appropriately  designated  from  the 
chief  feature  characterizing  the  attack,  namely,  the  apoplectic,  thejxir' 
alytiCy  the  convulsive,  the  soporific,  the  maniacal,  and  the  aphasic,  the 
latter  being  a  sixth  form,  which  is  now  for  the  first  time  systematic- 
ally arranged  in  the  present  category.  It  will  doubtless  be  the  case 
that,  as  our  knowledge  of  the  functions  of  the  brain  becomes  greater, 
other  forms  of  cerebral  congestion,  especially  those  of  a  partial  charac- 
ter— like  the  aphasic,  for  instance — will  bo  recognized.  Among  these 
will  be  various  sensory  and  motor  disturbances,  and  perhaps  also  ab 
errations  of  mentality.  For  the  present,  however,  it  is  perhaps  better 
to  defer  considering  these  contlitions,  as  often  being  instances  of  local- 
ixed  congestion,  till  the  science  of  brain  localization  is  more  completely 
established. 

Any  of  these  may  occur  with  scarcely  a  moment's  warning.     Gen- 
erally, however,  there  is  a  premonitory  or  first  stage,  the  symptoms  of 
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which,  though  well  marked,  are  not  peculiar,  exclusively,  to  any  one 
the  fully  established  conditions  mentioned.  It  is  therefore  impossible 
to  predict  with  accuracy,  from  the  symptoms  of  this  prodromatic  stage, 
whether  the  apoplectic,  the  paralytic,  the  convulsive,  the  soporiiic,  the 
maniacal,  or  the  apha>>ic  form,  will  be  developed.  An  attentive  study 
of  thig  stage  should  always  be  made,  and  active  measures  taken  for  the 
relief  of  the  patient  at  a  time  when  success  can  generally  be  obtained. 

Symptoms.    First  Stage  (CER£bJiAL  Hypisk^mia). 

Among  the  earliest  symptoms  of  active  cerebral  congestion*  wake- 
fulness is  especially  noticeable,  and  may  be  for  a  time  the  only  evidenoj^ 
of  disorder  which  attracts  the  attention  of  the  patient.     He  goea  fl 
bed  feeling  weary,  and  m  if  sleep  would  very  quickly  overtake  him, 
but  he  18  disapfiointed,  for  he  obtains  but  an  hour  or  two  of  disturbed 
Blumber,  which  is  generally  broken  by  unpleasant  dreams.     During 
the  remainder  of  the  night  he  tosses  restlessly  from  side  to  side  of  the 
bed,  his  mind  either  occupied  by  the  thoughts  which  have  occurred  to 
him  through  the  day,  or  else  filled  with  the  most  preposterous  ideas* 
He  couisequently  rises  unrefreshed,  feverish,  and  ill  prepared  for  eitl 
mental  or  physical  exertion.'     So  far  as  the  mind  is  concerned,  tb^ 
is  an  inability  to  give  the  attention  to  any  subject  requiring  mucl 
thought,  and  at  times  an  absolute  want  of  power  to  get  correct  idea» 
of  even  simple  matters.    This  is  especially  seen  in  those  who  have  art^^ 
metical  questions  to  solve,  or  long  columns  of  figures  to  add  upt     BP 
deed,  mental  labor  of  all  descriptions  is  not  only  diflicult,  but  is  irk- 
some in  the  extreme.  ^t 

Before  long  the  evidences  of  intellectual  derangement  become  moW 
eTident*  The  ideas  are  confused  and  without  logical  arrangement ; 
the  memory  begins  to  fail,  especially  in  regard  to  recent  occurrences  ; 
and  there  seems  to  be  a  special  proclivity  to  forget  wordjs,  and  to  sub- 
atttute  others  having  a  similar  sound  when  pronounced,  or  appearance 
when  written.  The  names  of  persons  and  places  are  particularly  diffi- 
cult to  recollect.  The  judgment  is  weak  and  vacillating  ;  the  most 
atrongly  expressed  determination  is  changed  apparently  without  rea- 
son, and  again  there  may  be  an  impossibility  of  arriving  at  a  decisii 
in  cases  where  ordinarily  but  little  reflectian  u  ould  be  necessary, 
effort  toward  continuous  or  severe  thought  increases  the  difficulties 
the  mind,  and  augments  the  pain  or  uneasiness  which  generally  exl 
in  the  head.  Illusions,  hallucinations,  or  delusions  may  be  pres< 
but  are  not  usually  fixed  ;  and  the  patient  will  often  laugh  at  tl 
absurd  images  he  has  seen,  or  ideas  he  has  entcriained,  not  five  min- 
utes before.  Persons  thus  affected  will  frequently  reason  clearly  in 
regard  to  apparitions  or  voices,  of  the  unreality  of  which  they  are  fUMJL 
sensible.  ^ 

1  For  A  inoi«  complete  account  of  wakefulness  in  all  iti  roUtlonB,  «»  the  ftu(bot*fl 
trvuiae  oo  ^  Sleep  ituJ  ita  Oeratitj'emetits/^    J.  B.  Lippiacott  k  Co.,  PUilftdelphiA, 
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A  condition  very  often  present  is  a  morbid  apprehension  of  im- 
pcndinfj  evil,  for  which  there  is  no  assignable  cause,  and  the  nature  of 
^which  the  patient  can  rarely  define.  He  U  sure  something  will  happen 
to  him,  but  what,  he  docs  not  know  ;  or,  if  he  doei?  designate  the  form 
i»f  trouble  to  ensue,  he  changes  from  one  kind  to  another  without  any 
more  reason  than  he  had  for  the  erroneous  idea  in  the  first  plac«. 
Again,  he  is  afraid  that  he  may  do  some  injurious  act  either  against 
himaidf  or  others,  and  is  hence  fearful  of  being  left  alone.  One  patii-nt 
was  &fr^d  to  cross  the  ferry  from  Brooklyn  lest  he  might  be  tempted 
to  liirow  himself  off  the  boat  ;  another  kept  away  from  railway  tracks, 
ftaring  tbat  he  might  be  led  by  the  sight  of  a  passing  train  to  put 
himself  in  the  way  of  the  engine  ;  another  begged  hi«  wife  to  lock  up 
hi*  razors  ;  and  another  would  not  lake  a  warm  bath,  under  the  appre- 
heuMon  that  he  might  neglect  to  turn  off  the  hot  water  in  time.  ]t 
would  be  ea»y  to  enumerate  very  many  more  like  instances.  They 
remind  us  of  "  morbid  impulse,"  but  the  subjects,  unlike  those  of  this 
last-Dame<l  condition,  never  yield  to  the  excitation.  In  fact,  it  is 
not  an  impulse,  but  the  fear  of  an  impulpc,  by  which  they  are  infla- 
eoced. 

The  emotional ^y»(ffni  participates  in  the  general  mental  disturbance, 
and  indeed  is  often  the  part  of  the  mind  most  prominently  deranged. 
The  passions  are  easily  roused  into  activity  by  slight  exciting  causes  ; 
trifling  circumstances  produce  great  annoyance,  and  the  little  every* 
day  troubles  of  life  appear  of  vast  importance.  The  disposition  accord- 
ingly becomes  suspicious,  peevish,  and  fretful.  Persons  thus  affected 
Wtv  viTy  far,  ordinarily,  from  being  pleasant  companions.  Many  of  them 
^•Void  Hoeial  intercourse,  and  shut  themselves  up  in  their  rooms  to  brood 
Ofcr  their  real  and  imaginary  disorders.  Others,  again,  plunge  into 
dissipation  and  excesses  of  every  kind,  in  the  vain  expectation  of  being 
«ble  by  such  means  to  overcome  the  disease  ;  and  again  others  strive, 
by  •  <5on8tant  change  of  one  phy^ici.m  for  another,  or  the  substitution 
oC  oae  qaack  medicine  for  another  equally  quackish,  to  get  relief  from 
their  mental  and  physical  di'^tress.  In  some,  there  are  very  few  de- 
led symptoms  present,  except  the  inability  to  sleep,  and  the  ined- 
ibility of  concentrating  the  mind  upon  an  object  of  study  or  labor, 
without  inducing  pain  or  discomfort  of  some  kind  in  the  head. 

In  all,  however,  there  is  the  same  men(<il  introspection.     Every 

kploro  is  exaggerated  ;  and,  if  one  with  which  the  patient  has  suf- 

shntild  happen  to  be  absent,  he  is  dissatisfied  till  it  makes  itn 

icHs  again,  or  till  he  has,  by  concentration  of  his  mind  on  the 

>ject,  brought  it  back,  and  with  it  an  aggravation  of  all  the  other 

"  Doctor,"  said  a  gentleman  to  me  a  few  days  since,  "  I 

II  getting  worse,  for  last  night  I  slept  several  hours,  and, 

•tupor  nhould  set  in,  I  suppose  it  would  be  bad."     Another,  who 

for  several  months  suffered  from  an  almost  perpetual  pain  in  the 
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head,  was  qaite  sure  scnBibiUty  was  being  destroyed  when  he  found 
blniBelf  a  whole  day  without  it. 

This  fixing  of  the  attention  upon  the  body  in  of  course  apt  to  de* 
velop  symptoms  which  would  otherwifle,  doubtless,  never  make  their 
appearance  ;  and  scarcely  a  day  passes  that  instances  in  point  do  not 
come  under  my  obseryation.  The  eicperiments  of  Mr.  Braid  in  this 
direction  are  very  instructive,  and  will  bear  quotation  in  the  preseiM 
connection.  He  requested  four  gentlemen,  whose  ages  varied  froil 
forty  to  !ifty*six  years,  and  who  were  in  good  health,  to  lay  their 
hands,  palms  upward,  on  a  table,  and  to  look  at  them  fixedly  for  a 
few  minutes.  They  were. not  to  speak,  but  were,  as  far  as  possible,  to 
concentrate  the  attention  on  the  upturned  palms,  and  to  await  the 
result.  In  about  five  minutes  one  of  these  gentlemen,  a  member  of 
the  Royal  Academy,  said  that  he  felt  a  sensation  of  great  cold  in  the 
hand  ;  another^  an  author  of  distinction,  said  that  at  first  he  thought 
nothing  was  going  to  happen,  but  at  last  he  felt  a  darting,  prick inj 
sensation,  as  if  electric  sparks  were  being  drawn  from  the  hand  ; 
third,  late  mayor  of  a  large  city,  reported  that  he  felt  a  very  uncoi 
fortable  sensation  of  heat  come  over  the  hand  ;  and  the  fourth,  secre- 
tary to  an  important  association,  bad  become  rigidly  cataleptic, 
arm  being  firmly  fixed  on  the  table.* 

Speaking  of  this  subject,  Sir  Henry  Holland '  says  : 

**  One  limb,  for  instance,  or  even  a  eingle  finger,  or  a  portion  of  the" 
sentient  surface  of  the  body,  may  be  taken  for  observation,  and  the 
results  tested  and  checked  by  means  wholly  independent  of  the  subject 
of  experiment,  a  point  often  very  important  to  the  truth  of  the  result. 

**  We  have  hero,  as  in  other  parts  of  the  inquiry,  to  look  to  the 
respective  cases  of  attention  directed  by  express  volition,  or  suggested 
by  some  outward  cause  acting  on  the  mind.  In  the  former  and  mon^ 
simple  case,  if  a  limb  be  taken  for  experiment,  a  peculiar  sense  JH 
weight  with  a  vibratory  tingling,  or  sensations  approaching  to  cramp, 
are  produced  by  the  consciousness  concentrated  upon  it.  It  is  difficult 
to  describe  by  words  feelings  of  this  nature,  evanescent  or  changing 
at  each  moment,  and  different  doubtless  in  different  persons  j  bi 
probably  the  closest  resemblance  is  to  those  produced  in  ordinary  c: 
by  muH(!ular  fatigue  or  stagnant  circulation  through  the  limb.  There 
is  reason,  indeed,  to  suppose  that  the  muscular  structure  is  actually 
affected  in  these  cases,  and  frequently  even  by  particular  conditions  of 
movement,  though  not  volitional  in  kind." 

Medical  men  are  said,  and  doubtless  with  tnith — as  many  cases  will 
OOCtir  to  the  mind  of  the  professional  reader — to  be  particularly  liable 

*  For  manj  illustrations  of  the  power  of  the  uttiMitioii  over  the  body,  the  rc«dcr  is 
referred  to  tbe  autbor^a  *^  Spirittmlism,  »ad  Allied  Cauaea  and  Couditiona  of  Xervous 
mngcraent."     New  York  :   1870, 

'  '^  Cliapterv  on  MeotiU  Physiology,**  p.  24.     London  :  1BB2. 
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to  be  affected  with  the  diseases  to  which  they  have  given  special  atten- 
lion  ;  and  every  winter,  during  ray  ccmrse  of  lectures  on  the  nervous 
system^  I  am  consulted  by  medical  students,  who  imagine  thenaselves 
to  be  the  subjects  of  the  diseases  I  have  brought  to  their  notice  ;  and 
ID  some  cases  with  reason.  Under  another  division  of  the  subject,  I 
shnll  have  occasion  to  return  to  this  matter  for  further  consideration. 
B  It  follows  from  what  has  been  said,  that,  if  well  persons  are  liable 

K  to  contract  diseases  through  mental  concentration,  the  subjects  of 
H  lerebral  hyperajmia  must  be  peculiarly  prone  to  the  extension  of  their 
V  morbid  ^^ymptoms  through  a  like  influence,  and  in  fact  this  is  exactly 
I  what  ocrurs.  A  slight  accidental  sensation  in  some  part  of  the  *body 
I  engi^ge%  the  attention,  and  becomes  a  fixture  in  the  clinical  history  of 
■  the  patient.  Neuralgic  pains,  numbness,  spasm,  and  even  paralyais^ 
l^inay  be  thus  induced,  to  say  nothing  of  functional  disturbances  of  the 
^^^bveral  organs. 

^^^  Under  thi^  latter  head  there  is  none  more  frequently  met  with  than 
what,  for  a  want  of  a  better  name,  may  be  called  false  impotence.  To 
the  production  of  this  condition,  the  erroneous  ideas  which  prevail  re- 
lative to  spermatorrhiea,  and  the  fears  excited  by  the  advertisements 
and  books  of  unprincipled  quacks,  largely  contribute.  Indeed,  it  is 
rarely  the  case  that  a  male  patient  affected  with  cerebral  hypertemia 
does  Dot  at  some  time  or  other  of  its  course  imagine  that  he  is  impo- 
li,  and  the  only  grounds  he  has  for  this  notion  are  the  facts  that  he 
IM  an  occasional  nocturnal  emission,  or  the  exudation  of  a  little  ure- 
thml  muctts  under  the  influence  of  sexual  excitement.  Still  the  fact  is 
ooi  to  be  overlookeii  that  the  predominance  of  this  idea  is  extremely 

k prejudicial  to  the  patient's  well*being,  and  it  is  therefore  important 
that  the  physician  should,  by  obtaining  his  confidence  and  enlightening 
Us  ignorance,  dir»pt?l  the  deluf^ion  at  the  earliest  possible  moment. 
F  In  addition,  there  are  certain  physical  symptoms  of  disordered  cere- 
brml  Action  which  by  their  prominence  force  themselves  into  notice. 
Thus  there  are  pain^  heat,  a  fteling  of  fullness  or  of  distention  in  the 
h«a4l,  the  sensation  as  if  a  tight  baml  encircled  it,  or  the  impression  of 
S  dragging  or  tktmng  character  at  the  vertex.      Vertigo  is,  however, 

Iibe  most  prominent  of  all  this  cateejory  of  phenomena  in  the  majority 
of  caf»e»i  and  may  be  so  severe  as  to  prevent  the  patient  moving  about. 
In  ofi^  case  recently  under  ray  charge,  the  subject,  a  gentleman  of 
about  forty  years  of  age,  was  often  seized  with  intense  vertigo  while 
iralkini^  in  the  Rtroet,  and  wao  obliged  at  such  times  to  seize  hold  of  a 
basp^po^t,  or,  if  this  was  not  within  reach,  to  sit  down  on  the  nearest 
4oor<«tep,  or  even  the  curbstone,  till  the  violence  of  the  attack  had  in 
ft  BDMuare  abated. 

iigain,  the  least  movement  of  the  body,  the  slightest  attempt  at 

Btntal  exertion,  or  the  most  trifling  emotional  disturbance^  is  sufficient 

Ih     to  esdte  iL     Ai  tiin60  it  is  clearly  aggravated  by  indiscretions  in  diet 
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or  the  ingestion  of  even  a  small  quantity  of  any  atimulating  liquor,  and 
at  others  is  present  during  the  whole  period  of  being  awake.  There 
are  two  kinds  of  thi^  vertigo.  In  one  the  patient  seems  to  be  in  ino2_ 
tion  ;  in  the  other  the  objects  about  him  appear  to  be  tumbling  tops 
turvy  around  him.  In  the  latter  the  ground  in  front  appears  to  ri 
up  t<»  meet  him,  and  hence  he  walks  as  if  ascending  a  hilL  In  soi 
oaHes  the  two  conditions  coexist  or  may  alternate.  Probably  no  symp- 
tom is  more  distressing  than  this.  It  almost  invariably  excites  more 
fear  of  serious  consequences  than  in  reality  should  attend  it,  and  it 
prevents  the  patient  taking  that  bodily  exercise  so  conducive  to  his 
restoration  to  health.  In  some  cases,  however,  it  is  entirely  absent^^ 
though  such  are,  I  think,  rarely  met  with,  and^  no  matter  how  intenflH 
it  may  be,  is  scarcely  ever  accompanied  by  nausea.  ^^ 

In  other  cases  headache  constitutes  the  chief  physical  feature  of 
the  disease,  and  even  when  not  predominant  is  a  more  or  less  constant 
attendant  on  the  morbid  condition.  It  may  be  very  severe^  unfitting 
the  sufferer  for  the  slightest  mental  or  physical  exertion,  or  may  con- 
sist of  a  dull,  aching  pain,  very  wearing,  but  yet  bearable.  It  is  ag- 
gravated by  any  effort  to  use  the  mind  or  body,  and  especially  by  any 
cause — such  as  a  dependent  position  of  the  head,  the  use  of  stimul 
ing  ingesta,  a  constriction  about  the  abdomen,  chest,  or  neck — lik< 
to  increase  the  amount  of  the  intra-cranial  blood. 

In  some  cases  there  is  no  actual  pain,  except  as  the  immediate  con- 
sequence of  some  one  or  other  of  the  existing  causes  mentioned  ;  bu^ 
the  patient  is  always  conscious  of  an  uncomfortable  sensation  in  thfl 
head,  which,  if  not  a  pain,  is  capable  of  being  readily  converted  into 
one.     This  is,  as  I  have  said,  sometimes  a  mere  feeling  of  fullness  oi 
tightness,  or  as  if  the  brain — fio  a  patient  described  it — were  "  beii 
gathered  together   into  a  heap,**  or,  as  another  said,   were  "beii 
scratched  with  a  claw."     Again,  there  is  the  impression  that  the  hei 
is  exactly  balanced  on  a  very  sharp  point,  and  that  some  effort  is 
required  to  keep  it  from  falling  off. 

Ufloally  the  painful  sensations  in  the  head  disappear  toward  night, 
or  on  the  attempt  to  sleep,  hut  resume  their  violence  as  soon  as  the 
patient  awakes  in  the  morning. 

llie  special  senses  could  scarcely  be  expected  to,  escape  giiru 
evidences  of  derangement,  and  hence  among  the  chief  manifestatioi 
of  the  intra-cranial  disorder  are  tho^e  connected  with  the  perceptii 
organs. 

Thus  there  are  noises  in  the  ears,  such  as  roaring,  rumbling,  or  sin| 
ing,  and  occasionally  loud  reports,  such  as  might  be  produced  by  tl 
discharge  of  fire-arms.     A  gentleman,  recently  under  my  care  for  th< 
affection  in  question,  informed  me  that  when  he  first  experienced  tb< 
sensation  mentioned  he  was  sitting  in  his  library,   quietly  reading, 
when  he  suddenly  heard  a  report  as  if  a  pistol  had  been  shot  off  within 
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foot  of  his  head.  He  jumped  to  his  feet,  expecting  to  Bee  an  aasail- 
ant  behind  him,  but,  to  his  surprise,  there  was  no  one  to  be  seen,  and  it 
WM  very  evident  that  no  explosion  had  taken  place.  He  was  greatly 
astonished  at  this,  but  attributed  the  whole  matter  to  an  exaggeration, 
eicitetl  by  hia  irritable  nervous  eystem,  of  some  stitet  noise.  He  had 
DO  further  experience  of  the  kind  till  the  following  moniiug,  when,  on 
rising  from  bed  after  a  wretched  night  of  sleeplessness,  he  again  heard 
the  Bound,  and  this  time  it  waa  as  nearly  as  possible  like  the  noise 
produced  by  striking  two  stoutly  bound  books  together  close  to  his 
cars.  After  this  there  was  Bcarcely  a  day  that  the  sound  was  not 
heAfd.  It  was  enfircly  subjective,  ad  persons  in  close  proximity  to  him 
at  the  time  heard  nothing. 

Several  such  cases  have  come  under  my  observation.  It  is  not  in 
all  that  the  sound  appi-^ars  to  be  in  the  ears.  In  some  it  has  seemed 
to  be  located  in  different  parts  of  the  head,  generally,  however,  in  the 
pg«tcrior  region. 

In  some  ca^ea  patients  have  experienced  the  sensation  an  if  some- 
thing snapped  or  gave  way  within  the  head,  and  this  has,  in  a  few 
ran*  instances,  been  attended  with  the  sudden  disappearance  of  some 
of  the  more  striking  symptoms.  Thus,  a  young  lady,  in  consequence 
jpf  an  intense  emotion,  was  seized  with  suddt^n  vertigo  and  pain  in  the 
Ibead,  and  fell  to  the  floor  unconscious.  Recovering  her  senses  in 
a  few  minutcii,  she  found  herself  unable  to  speak  a  word,  though  she 
uttered  in  an  excited  way  inarticulate  sounds  having  no  resemblance 
to  speech.  This  condition  continued  for  several  hours,  when  she  sud- 
denly felt  **  something  nnap"  in  the  head,  and  she  instantly  recovered 
the  power  of  talking,  llic  vertigo,  pain  in  the  head,  and  other  symp- 
persisted  for  two  or  three  months  afterward. 

In  aoother  case  the  onset  of  the  disease,  in  a  gentleman  who  had 
for  many  years  overworked  his  brain,  was  extremely  sudden,  and  was 
attcudf^d  with  facial  paralysis.  I  treated  him  for  this  latter  condition 
tMStricity,  with  but  little  benefit  ;  but  one  day  he  struck  Ms 
ulently  against  a  gas-burner  hanging  over  his  desk,  and  shortly 
allerward  felt  something  give  w^ay  within  his  head  with  a  sharp,  snap- 
ping aound,  and  the  paralysis  instantly  disappeared,  after  having  lasted 

l«  fiTc  or  six  days. 

8aob  cases  are,  in  the  present  slate  of  our  knowledge,  inexplicable. 

TTie  ear  becomes  hyperiesthetic,  and  loud  noises  arc  therefore  dis- 
tfifeealile.  At  timed  the  sense  of  hearing  is  morbidly  acute,  while  at 
oClien  it  is  *  Hy  impaired.  Sounds  are  misinterpreted  with  some 
ptnonfl^  ari'^  is  result.     This  is  especially  the  case  at  night,  when 

tlie  pilient  is  lying  awake,  the  mind  stretched  to  its  utmost  tension. 
A  gvntlcman  informed  me  that  a  circumstance  with  which  moat  per- 
aom  ants  familiar — the  conversion  of  the  sound  of  the  ticking  of  a  clock 
into  aome  phraae  or  other — was  to  him  a  matter  of  agonizing  weari* 
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aess.  Night  after  nigbt  as  he  lay  in  bed,  the  ticking  of  a  large  clock 
in  the  hall  setjmed  to  be  the  constant  repetition  of  the  word  **  fare- 
well," Not  wishing  to  reveal  the  matter  to  others,  he  endured  for 
many  nights  the  consequent  Buffering,  till  finally  he  made  an  excuse  for 
leaving  the  city.  But  still  the  wheels  of  the  railway  cars  seemed  to  be 
uttering  the  word  '*  farewell,"  and  it  was  only  after  a  fatiguing  journey 
to  Baltimore  and  repose  iu  a  quiet  room  that  he  escaped  the  infliction. 

In  addition  to  illusions,  hallucinutiuns  of  hearing  are  not  uncom- 
mon, and  are  usually  in  the  form  of  whispered  words,  which  the 
patient  hears  with  as  much  vividness  as  though  they  were  real  utter- 
ances*    Like  the  misinterpretations  of  real  sensorial  impressions,  these 
are  usually  experienced  at  night,  and  may  be  excited  by  any  circum- 
stance, mental  or  physical,  which  tends  to  increase  the  amount  of  blood 
circulating  in  the  intra -cranial  vessels.     Thus,  a  powerful  emotion,  an 
unusually  severe  mental  task,  a  strong  muscular  effort,  or  a  dependo^l 
position  of  the  head,  may  induce  them.     In  one  case,  that  of  a  gentlH 
man  of  rather  obese  development,  a  whisper  of  some  kind  or  other 
was  always  heard  w^hen  he  stooped  to  button  his  gaiter-boots,     ^m 
another,  straining  in  the  water-closet  frequently  caused  a  like  syo^l 
torn.     In  one  very  interesting  instance  the  sounds  were  like  those  of 
musical  instruments,  and  were  arranged  into  familiar  tunes,  to  the  no 
small  satisfaction  of  the  subject ;  and  in  another  they  assumed  the 
similitude  of  the  bark  of  a  dog.     Occasionally  they  are  in  the  form 
of  commands  to  perpetrate  some  act  of  violence,  such  as  suicide.     A 
patient,  who  came  from  Brooklyn  to  consult  me,  heard  a  voice  whis- 
pering in  his  ear,  and  ordering  him  to  throw  himself  into  the  river. 
"What  is  the  use  of  your  going  to  see  a  physician  ?"  it  said.     "The 
best  thing  you  can  do  is  to  kill  yourself.     You  are  of  no  service  ^M 
yourself  or  any  one  else.     Jump  overboard  and  end  the  matter  JP 
once.**    Though  these  hallucinations  never  imposed  upon  the  reason 
of  the  patient,  they  were  nevertheless  sufficiently  distressing,  giving 
rise,  as  they  did,  to  the  fear  that  he  might,  some  day  or  other,  be  i] 
fluenced  by  them  to  commit  an  act  which  he  abhorred. 

The  aural  .ipeeulum  is  almost,  if  not  quite,  as  valuable  as  the  o| 
thalmoacope  in  affording  important  information  relative  to  the  aff| 
tion  under  notice  ;  and  I  have  been  in  the  habit  for  the  last  %Y0  ji 
of  employing  it  in  every  case  presenting  the  more  obvious  features 
the  disease,     I  do  not  mean  to  be  understood  as  intimating  that 
tively  affirmative  results  are  to  be  obtained  in  all  instances,  but  neither 
are  they  of  any  other  single  symptom.     That  the  tympanum  d< 
afford  an  indication  of  the  state  of  the  intra-cranial  circulation 
sufficiently  evident,  from  a  consideration  of  the  experiments  perform! 
by  my  friend  Prof,  Hoosa  and  myself '  relative  to  the  influence  of  the 

'  **  The  Inflnence  of  the  Dliulphate  of  Quiaino  orer  the  Intra-Cmnial  CfroulatioiL" 
i^ye4o%iraf  and  Mfdico-Le^al  JvurniU,  October,  IS74,  p,  230, 
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ralphate  of  quinine,  the  results  of  which  have  been  amply  confirmed 
by  the  subsequent  investigations  of  Prof.  Roosa^  as  well  as  by  those 
of  other  observers. 

In  the  cerebral  disorder  under  notice,  evident  congestion  will  almost 
always  be  ob*iervcd  of  the  vessels  over  the  handle  of  the  malleus,  and 
the  tympanum  will  be  seen  to  be  of  a  light  pinkisb  color.  In  some 
cases  we  are  prevented  making  the  usual  examination  owing  to  the 
a«oum Illation  of  cerumen.  This  must  be  removed  by  forceps  or  by 
washing,  and  the  inspection  deferred  till  next  day. 

I  may  add  that  pljysicians,  wishing  to  obsene  the  connection  be- 
tween cerebral  hypenemia  and  tympanic  congestion,  have  a  ready 
method  of  satisfying  themselves  on  this  point  by  examining  the  tym- 
panum before  and  after  the  subject  has  inhaled  a  few  drops  of  the 
nitrite  of  amy  I.  This  was  first  done,  so  far  as  I  am  aware,  by  3Ir. 
Galton,*  and  detailed  in  his  paper  entitled  **  Notes  on  the  Condition 
of  the  Tympanic  Membrane  in  the  Insane." 

Tlie /iieuiti/  of  vision  is  almost  invariably  more  or  less  disturbed. 
Sometimes  there  are  bright  flashes  of  light,  from  over-eicitation  of  the 
rttina,  and  these,  like  the  other  symptoms,  are  rendered  more  intense 
u|>on  mental  or  physical  exertion.  At  other  times  dark  spots — mimcoB 
V<dUant£s — render  the  vision  indistinct ;  and  again  there  is  the  appear- 
WtMS%  of  an  undulatory  vapor,  such  as  i.s  seen  around  a  hot  stove,  or  on 
a  plain  heated  by  the  sun.  The  conjunctivcB  are  suffused  ;  the  pupils 
contracted.  There  is  intolerance  of  light,  and  motion  of  the  eye- 
balls is  painful,  and  the  ophthalmic  nymptoms  are  aggravated  by  the 
effort  to  use  the  eyes.  The  ocular  muscles  easily  become  fatigued, 
And  hence  pain  is  excited  by  any  attempt  to  read  or  to  adjust  the 
natuil  foci  for  near  objects. 

Opl  ^L'opic  examination  shows  the  arteries  of  the  retina  to  be 

ioeria^*  ♦'  and  tortuosity,  and  vessels  which  in  health  are  not  visi- 

blo  are  now  clearly  perceived.  The  optic  dink  is  often  more  or  less 
OdDj^ested,  exhibiting  the  appearance  to  which  Allbutt  has  applied  the 
mtmm  "Congestion  Papilla,"  but  which  is  perhaps  more  generally 
known  aa  *' choked  diMk."  The  tint  of  the  choroid  is  deeper  than  it  ia 
when  In  a  normal  condition. 

The  effect  of  cerebral  congestion  in  giving  rise  to  visual  hallucina- 
taooa  baa  1  >>  known,  thongh  it  often  happens  that  in  practice 

tiMi  value  "1  '  as  an  indicutiou  of  the  state  of  the  intra-eranial  cir- 

enlailan  is  in  a  great  measure  disregarded.  In  another  work'  I  have 
ooMiiered  the  subject  of  hallucinations  of  sight  at  some  length,  and,  as 
■bowiog  the  iuHucnco  of  undoubted  cerebral  congestion  in  producing 
fbein,  f  quote  the  following  case  which  occurred  in  my  own  experience  : 

•  *•  WttI  Rldln?  lunatic  .isylwn  Hodlod  Report*,*'  toI  lii.,  1878»  p.  25a. 

*  ^'SplrlttiallMD  laa  AlUod  OiUMi  and  CooailioaB  of  Morvotu  Oenogeiaeiit.*'    Kon 
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**A  gentleman  under  tlie  professional  charge  ^ 
always  cause  the  appearance  of  images  by  tying  a  handkerchief  mod©^ 
ttUtly  light  around  his  neck,  and  there  is  one  form  which  is  always 
the  lirst  to  come  and  the  last  to  disap])ear.  It  consists  of  a  male  figure 
i'lotliod  in  the  custume  worn  in  England  three  hundred  years  ago,  and 
bearing  a  striking  resembUnce  to  the  portraits  of  Sir  Walter  Haleigli. 
Thifl  figure  nut  only  imposes  on  the  eighty  but  also  on  the  hearing ; 
questions  put  to  it  are  answered  promptly." 

**  A  fiimilar  instance  is  related  in '  Nicholson's  Journal.'  *     '  I  knoi 
gentlenianj'  he  states,  *in  the  vigor  of  life,  who,  in  my  opinion,  is 
e.xceeded  by  any  one  in  acquired  knowledge  and  originality  of  dee] 
research,  and  who  for  nine  months  in  succession  was  always  visit 
by  a  figure  of  the  same  man,  threatening  to  destroy  him,  at  the  th 
of  his  going  to  rcHt.     It  appeared  upon  hia  lying  down,  and  instantly 
disappeared  when  he  resumed  the  erect  position.'  *' 

A  case  somewhat  like  the  first  of  the  two  foregoing  is  referred 
by  De  Boismont,*  in  which  an  individual  was  able  to  obtain  halluc^i 
tions  of  sight  by  inclining  his  head  a  little  forward.     By  this  m< 
ment,  the  return  of  blood  from  the  interior  of  the  cranium  was 
vented,  and  hence  a  state  of  repletion  favorable  to  the  production 
hallucinations  was  induced. 

Now,  in  the  state  of  cerebral  hypenemia  which  results  from  ex< 
sive  brain-work  or  intense  emotional  disturbance,  a  condition  exi 
not  essentially  different  from  that  present  in  the  case  refejred  to, 
cept  in  the  circumstance  that  the  excess  of  blood  is  mainly  artei 
instead  of  venous,  and  that  hence  the  congestion  is  more  active  tl 
passive.  But  it  must  be  borne  in  mind  that  it  requires  a  very 
degree  of  hypersemia  to  cause  the  production  of  visual  halluciDations, 
and  therefore  that  we  are  not  to  expect  them  to  occur  in  all  patients 
who  are  its  subjects.  So  far  as  my  own  experience  extends,  only  about 
one  in  five  exhibits  the  symptom  with  any  degree  of  distinctness* 

Double  vision  is  occasionally  a  phenomenon  of  the  disease  in  ques- 
tion, though  it  is  generally  transient*  and,  as  Krishaber  remarks,  ordi- 
narily only  manifested  in  regard  to  bright  objects. 

This  author  also  speaks  of  a  peculiarity  of  eight  which  has  not 
come  under  my  notice.  "  A  patient,*'  he  says,  **  looks  at  himself  in  a 
glass  with  astonishment,  as  if  he  had  forgotten  his  appearance.  An- 
other is  horrified  at  his  image,  which  represents  a  being  altogether  of 
different  traits  from  those  which  he  conceived  himself  to  possess.  But 
he  is  nut  alarmed,  for  he  knows  that  it  is  only  his  perception  which  is 
changed.  This  aberration  exists  not  only  as  reganis  his  owti  person, 
but  other  objects  as  well.    The  patient  finds  men  and  things *changedH 

^  Vol  vi.,  p.  les. 

*  ^*  Hbtoiy  of  DreAma,  ViBiotu,  ApparitiouB,  eto.*^    Ainencaii  edlUon,    FhilftdclpbU^ 
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be  18  aatonidhed,  always  astoDisliecly  and  it  seems  to  him  tbat  be  is  a 
beiiig  transported  to  another  planet,"  * 

Tb©  fenne  of  smtii  is  very  often  lost,  perverted,  or  intensely  exalted. 
Perhaps  the  second  named  of  these  changes  i&  the  one  moat  frequently 
met  with.  I  have  a  patient  now  under  my  care,  a  gentleman,  who 
from  over-mental  work  is  suffering  from  cerebral  hypertemia,  and  who 
coBfitantly,  while  awake,  smella  the  odor  of  illuminating  gas.  So  strong 
that  he  is  at  times  unable  to  resist  the  impression  that  gas  is 

ping  somewhere,  and  he  goes  from  burner  to  burner  of  his  resi- 
dfli^«  and  office  seeking  for  the  imaginary  leak.  Another  is  constantly 
Mnmble  of  the  smell  of  turpentine  or  new  paint,  and  another  has  the 
odor  of  mint  constantly  present  in  his  nostrils. 

The  f/ijrf*?  is  also  occasionally  affected  in  Hke  manner,  nsually,  so 
far  as  my  experience  goes,  in  the  way  of  perversion.  "  Things  don*t 
tMle  a3  thty  used  to,**  is  a  common  complaint,  and  the  saliva  and  buc- 
cal mucus  often  give  the  gustatory  impression  of  other  substances.  It 
H  not  at  all  unlikely,  however,  that  "  I  he  bad  taste  in  the  mouth,"  so 
often  mentioned  by  patients,  is  due  to  a  real  change  in  the  properties 

the  saliva  or  mucus.  I  have  observed  several  caaes  in  which  any 
Vd  or  emotional  strain  was  sufficient  to  cause  a  bitter  or  other  iin- 
t  taste  in  the  mouth,  and  the  same  phenomenon  is  quite  common 
M  a  cOBMqncnce  of  gastric  disturbance.  Krlshaber  cites  two  cases  in 
wliicli  both  smell  and  taste  were  entirely  abolished. 

Sa^sation  ajtd  fh«  power  of  motion  are  usually  affected,  and  general- 
ly, ibough  not  always,  on  one  side  of  the  body  only.  Thus,  the  arm  or 
tJie  leg  feels  heavy,  and  a  feeling  as  of  ants  crawling  over  it,  pins  and 
Off^dle*  slicking  in  it,  or  as  if  the  limb  were  **  asleep,"  is  experienced. 
Socaetimes  these  sensations  are  confined  to  the  face,  the  muscles  of 
vbidl  fMi  drawn  or  tight,  and  the  skin  of  which  has  the  various  indica- 
of  AOASSthejiia  mentioned.  Most  frequently,  however,  they  are,  I 
tbink,  experienced  on  the  scalp,  giving  rise  to  the  several  sensations 
y  mentioned. 

Again,  there  is  an  exaltation  of  the  sensibility  of  the  skin  and  of 
ihB  seisory  nerves  generally,  and  thus  neuralgic  pains  are  felt  in  vari- 
ous parta  of  the  body  ;  or  the  cutaneous  surface  is  extremely  sensitive 
Id  tbr  impression  made  npon  it,  whether  of  heat,  cold,  or  slight  pres- 


SUgbt  canvulsivc  actions  or  twitchings  of  individual  muscles  or 
groapA  of  muscles  are  generally  pre«ent.  Sometimes  a  few  fibers 
only  M^  affected.  Tlie  face,  and  especially  the  eye-lids  and  anglc*i  of 
iIm  ntOQtb,  is  parlicularly  liable  to  be  thus  involved.  The  muscular 
•trvD^Ui  ia  asually  weakened.  The  patient  tires  after  slight  physical 
dcittoo,  and  occasionally  certain  muscles,  such  as  the  d«'ltoid  and 
tibolia  •ntictia,  become  distinctly  paretic,  so  tbat  there  is  an  impair- 

>  Op.  «tl.,  p.  IftB, 
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ment  of  the  ability  to  raise  the  arm  from  the  side  or  to  elevate  tbi 
foot  sufficiently  high  in  walking  to  clear  ordinary  inequalities  in  the 
pavement.  The  dynamometer  shows  the  grasp  of  the  hand  of  one  oi 
other  ftide^  or  of  both,  to  be  weakened,  and  the  line  made  by  the  dy* 
namograph  is  zigzag  or  uniformly  depressed. 

The  appetitt  is  capricious,  and  the  stomach  acts  imperfectly  and 
sluggijihly.  Tlie  gastric  juice  is  not  secreted  in  sufficient  quantity  foi 
the  purposes  of  digeHtion,  and,  the  peristaltic  action  of  the  stomacB 
being  weakened,  the  food  remains  within  it  a  long  time  undigested 
and  undergoing  fermentation.  Regurgitations,  both  of  the  solid  con- 
tents and  of  gases,  are  common,  and  tlie  patient  tastes  his  meals  seV' 
eral  hours  after  they  have  been  swallowed.  Gases  accomulate  in  the 
stomach,  and  give  rise  to  the  sense  of  fullness  experienced  even  after  i 
very  slight  repast  has  been  taken.  Such  symptoms  are  usually  classed 
under  the  name  of  "  nervous  dyspepsia,"  a  not  improper  designation, 
if  it  does  not  lead  us  into  the  error  of  regarding  them  as  of  primary 
importance,  instead  of  considering  them,  as  they  are,  merely  consequetnt 
on  the  head  trouble. 

The  (fowch  are  ordinarily  costive,  though  at  times  this  condil 
altemateB  with  diarrhcea. 

The  urifu  is  in  some  patients  scanty  and  high-colored^  in  othei 
18  profuse  and  almost  as  pale  as  water.  Oxalate  of  lime  is  often  pres- 
ent, and  an  excess  of  phosphates  an  invariable  condition,  so  far  ai 
my  experience  extends.  I  have  already  spoken  of  this  circumstance 
Whether  or  not  the  phosphates  in  the  urine  are  to  be  regarded  as  tb< 
ashes  of  the  nervous  systena,  and  hence  a  measure  of  the  amount  ol 
nerve  tissue  decomposed,  there  is  no  doubt  that  they  are  inordinal 
increased  after  intense  mental  or  emotional  strain. 

I  have  8p<»ken  of  the  heat  of  the  head  of  which  the  patient  gei 
ally  complains.  Tliat  there  is  a  real  increase  of  temperature  can  often 
be  perceived  by  the  hand  or  by  the  use  of  an  ordinary  thermometer. 
But  in  some  cases  the  actual  rise  of  temperature  is  so  slight,  notwj 
standing  the  feeling  of  heat  which  the  patient  experiences,  that  we 
not  detect  it  by  either  of  these  means.  In  such  cases  resort  should 
had  to  the  thermo-electric  differential  calorimeter  of  Lombard,  by 
which  very  minute  changes  of  temperature  can  be  detected,  and  the 
part  of  the  brain  in  which  the  temperature  is  highest  be  readily  ascer- 
tained. The  experiments  of  Lombard,  performed  several  years  ago, 
show  very  beautifully  the  influence  of  cerebral  action  in  augmenting 
the  external  heat  of  the  head,  and  it  may  be  remcmhercd  that,  over 
two  years  ago,  I  detailed  to  the  Keurological  Society  the  results  of 
some  experiments  of  my  own  in  the  same  direction.  For  several  years 
past  I  have  never  examined  a  patient  presenting  the  more  obvious 
features  of  cerebral  hyperremia  without  carefully  determining  the  sur- 
face temperature  of  various  parts  of  the  scalp.     At  times  and  in  some 
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nylons  tlie  elevation  reaobea  two  degrees  of  centigrade  above  tbe 
BonnAl  standard*' 

Bat  one  of  the  chief  categories  of  apnptoms  remains  to  "be  consid- 
ered— cbief,  at  leasts  so  far  as  the  more  obvious  appearances  go,  thongh. 
Ilk*  the  other  visceral  derangements,  I  must  regard  these  as  being  due 
to  the  brain  disorder — ^and  that  is  the  group  of  phenomena  connected 
with  tbe  heart.  To  Krishaber,  in  the  work  already  cited,  belongs  tbe 
caredit  of  b^ing  the  first  to  call  attention  to  this  rentarkable  series,  for 
in  tlie  publication  of  mj  own,  to  which  I  have  referred^  it  was  in  a  great 
iDf  crlooked.     As  Krishaber  remarks,  the  troubles  of  the  circu- 

lat-  ist  especially  in  an  irritability  of  the  vascular  system,  po  that 

the  least  movement,  such  as  rising  erect  from  the  sitting  posture,  or  to 
the  sitting  from  the  recumbent,  leads  to  an  acceleration  of  the  pulse 
of  from  20  to  30  or  even  40  beats  a  minute.  Besides  this,  there  are 
freqnent  and  violent  palpitations,  either  spontaneous,  or  provoked  by 
tbo  mo8t  insignificant  causes,  either  mental  or  physical. 

Emotional  excitement  is,  however,  the  most  prolific  cause  of  cardiac 
nee  in  patients  affected  with  cerebral  bypersemia,  and  at  times 
aerious  results.  The  pulsations  of  the  heart  may  be  so  irregu- 
lar And  the  action  of  the  organ  so  strong  as  to  induce  grave  inter** 
ference  with  the  respiratory  apparatus.  Upon  one  occasion  a  lady, 
while  in  my  consulting-room,  was  seized  with  a  paroxysm  of  the  kind 
in  question,  of  so  severe  a  character  that  for  a  moment  or  two  1  thought 
she  was  about  to  die.  For  several  months  she  had  been  wakeful,  had 
mffensd  from  vertigo  and  slight  pain  in  the  head,  and,  while  relating  to 
ptoms,  a  blast  near  by,  where  a  cellar  was  being  excavated, 
nd  produced  so  violent  and  sudden  a  shock  as  to  bring  on 
iIm  exccssiTe  cardiac  action  mentioned.  The  heart  throbbed  with  so 
grvat  A  clegr^e  of  violence  that  its  pulsations  could  be  readily  seen 
ihsvBgh  her  dress  and  heard  at  the  distan<'e  of  two  or  three  feet ;  her 
fotoe  and  neck  became  livid,  and,  gasping  for  breath,  she  fell  to  tbe  floor 
laaeiiaible^  In  a  very  short  time,  however,  the  inordinate  movements 
«Maecl«  and  she  recovered  consciousness. 

tl  examination  of  the  heart  fails  in  these  cases  to  reveal 
th-  <  e  of  any  organic  lesion. 

la  the  intervals  between  the  paroxysms  of  inordinate  cardiac  ac- 
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the  tbore  waa  writtra  t  hare  become  acquainted  with  some  recent  experiments 
oC  AvfL-  Broca,  of  Faria^  in  the  siitue  directioiL  As  he  does  not  refer  to  cither  Lora- 
bafli1i4ir  Wf  own  experiment*,  ihoiig^h  the  former  ("  Experimcatj!  on  the  Relation  of  Heat 
te  IkBtal  Wark  *')  were  published  in  the  AVa*  York  M^Hcal  Jouma!,  January,  ]  867,  p. 
I#S,  aa4  a  ijmopiiijt  of  my  owti  \n  the  Jovmat  *>/  A'rrvoui  ami  Mental  tHHOJte,  January, 
]i^  1  ftmaat  h«  la  unacquainted  with  either  Prof.  Broca  aaecrtained  by  mcaju  of 
applied  to  different  parts  af  the  Hcalp,  that  the  external  temperature  was 
liy  diffftrent  lntem»l  morliid  and  phy^iol^cal  couditiona,  and  hence  confirmed 
d«  fWtvkKts nbterrationfl  of  t>ombard  and  rnj^lf.     Ilia  experimentg  would  have  yielded 

>4*lkMie  tad  leeunite  raanlta  ff  be  had  omployed  Lombard^a  inatrument. 
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tioD,  the  pulse  is  Braall,  often  slow^  soft,  compr^fisible,  but  by  no 
means  regular,  eitlicr  in  force  or  frequency.  IntermUsions  of  the 
beats  are  a  common  phenomenon,  and  give  rise  to  anxiety  and  morbid 
apprehensions  in  the  patient. 

Krishaber  states  that  at  the  very  beginning  of  the  disorder  there 
LB  sometimes  present  a  series  of  phenomena  simulating  fever,  (such 
as  a  chill,  followed  by  a  distinct  period  of  febrile  excitement.  Dur- 
ing thib  last  stage  the  temperature  of  the  body  is  elevated  almost 
half  a  degree  centigrade,  or  nearly  a  whole  degree  of  our  scale,  and 
may  even  be  double  this.  This  accession  may  be  repeated  with  some 
degree  of  periodicity,  but  it  soon  ceases,  and  does  not  reappear  after 
the  full  development  of  the  disease. 

I  have  observed  this  condition  in  about  one  third  of  the  oases 
that  have  come  under  my  observation,  though  usually  close  question- 
ing is  necessary  to  elucidate  the  fa<*t  of  its  edstence,  so  little  im- 
pression does  it  make  upon  the  mind  of  the  patient.  Sometimes, 
however,  the  paroxysms  are  of  such  severity  as  to  excite  the  belief 
that  they  are  of  malarious  origin,  and,  being  treated  with  quinine, 
ttiey  and  the  other  symptoms  attendant  on  the  disease  are  greatly 
aggravated* 

During  the  most  intense  period  of  the  disease  there  are  occasion- 
ally paroxysms  characterized  by  entire  inability  to  move  a  muscle  of 
the  body,  the  consciousness,  respiration^  and  circulation  not  being  ma- 
terially disturbed.  I  have  never  had  a  ease  which  exhibited  these 
symptoms,  though  Krishaber  appears  to  regard  them  as  not  uncommon. 
On  the  other  hand,  syncope  with  complete  loss  of  consciouf^ness,  which 
he  speaks  of  as  rare,  is,  according  to  my  experience,  by  no  means 
uncommon.  With  both  of  these  conditions,  there  is  an  almost  con- 
tinuous prsecordial  pain,  sometimes  severe  enough  to  excite  the  idea 
of  the  existence  of  angina  pectoris,  and  causing  the  gravest  appre- 
hensions on  the  part  of  the  patient  and  his  friends. 

That  one  of  the  primary  effects  of  intellectual  exertion  or  emo- 
tional disturbance  is  an  increase  in  the  amount  of  blood  circulating 
through  the  brain,  does  not  admit  of  a  doubt,  except  from  those  who, 
still  refusing  to  learn,  contend  that  the  cerebral  circulation  is  not  sub- 
ject to  variation  under  any  circumstances.  Experimental  physiology 
has,  however,  determined  this  point  so  positively  in  the  affirmative 
that  it  is  scarcely  necessary  to  adduce  the  evidence  in  its  support.  It 
will  be  sufficient  to  recall  the  numerous  facts  observed  by  others  and 
myself  with  reference  to  the  immediate  cause  of  sleep,  by  which  it  is 
shown  that  during  the  condition  of  wakefulness  the  quantity  of  blood 
in  the  brain  is  much  greater  than  it  is  during  sleep,  the  first  being  a 
state  of  iutellectoal  activity^  the  latter  one  of  almost  complete  cere- 
bral rest. 

Excessive  mental  exercise   inordinately  augments  the  activity  of 
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ttie  cerebral  circulation.  The  blood-vessels  become  over-distended, 
iiiidf  if  the  brain  be  kept  long  in  a  condition  of  extraordinary  action, 
ihey  may  be  rendered  incapable  of  returning  spontaneously  to  their 
uomuU   dimensions.      Like  a  bladder  filled  to  repletion  with  urine, 

I  they  become  in  a  manner  paralyzed  and  unable  to  contract  upon  thoir 
i*oiitentfl.  They  lose,  to  a  certain  extent,  their  elasticity,  and,  like  the 
India-nibber  band  kept  too  long  around  a  large  bundle  of  papers,  they 
do  not  regain  their  natural  size  even  when  the  distention  is  removed- 
A  «tate  of  cerebral  hyperemia  is  thus  induced,  which  gives  rise  to  a 
mA  of  perfectly  characteristic  symptoms,  and  which  is  fraught  with 
|leril  to  those  in  whom  it  occurs. 
In  a  monograph  published  some  seven  years  ago,  Dr.  M.  Krishaber* 
doerribcd  a  disorder  of  the  brain  and  heart  which  is  probably  identi- 
^td  with  the  one  under  consideration,  and  to  which,  under  the  name 
»r  cerebral  hypersetnia,  or  the  prodromatic  stage  of  cerebral  hyperie- 
l  called  attention  in  the  firHt  edition  of  my  "Treatise  on  Diseases 
Nervous  System,"  published  in  1871.  Krishaber's  studies  have 
considerably  advanced  our  knowledge  of  the  subject^  and,  as  my 
own  more  recent  investigations  and  enlarged  experience  have  tended 
mill  further  to  the  elucidation  of  a  very  interesting  and  important 
ooodition  of  the  nervous  system,  I  have  thought  it  would  not  be  out 
of  place  to  bring  some  of  the  more  notable  results  of  our  labors  to  the 
noCiee  of  the  Neurological  Society.  It  may  be  as  well,  however,  to 
^^  tlftMi  here,  at  the  outset,  that  I  differ  with  Krishaber  entirely  relative 
^B  to  the  pathology  of  the  disorder  we  have  both  described,  and  that  I 
^H  am  of  the  opinion  that  the  cardiac  symptoms  upon  which  he  lays 
^P  ^n*t  stress  are  really  of  quite  secondary  importance.  In  other  re- 
9p«cts  there  is  no  essential  point  of  difference  between  us  in  the  repre- 
0«otmtions  of  an  affection  studied  independently  of  each  other,  and 
hvm  mltogether  different  standpoints. 

Thtf  disease  is  sometimes  developed  with  great  suddenness,  bnt 

E  ordinarily  it  advances  little  by  little  to  completeness.  When  the 
iofner  is  the  case,  the  patient  experiences,  tinder  the  influence  of 
grasi  mental  excitement,  pain  in  the  head,  vertigo,  an  inability  to 
iq»<*k,  or,  at  least,  imperfection  of  articulation.  There  are  noises  in 
Iha  cars,  flashes  of  light  before  the  eyes,  and  occasionally  for  a  short 
liliie  double  vision.  The  heart  beats  with  increased  force  and  rapid- 
ity, and  is  more  or  less  irregular  in  its  action  ;  the  face  is  flushed,  and 
a  feeling  of  suffocation  is  experienced.  If  he  attempts  to  walk,  his 
gait  lit  uncertain  or  staggering,  not  only  in  consequence  of  the  vertigo 
preMsnt,  but  from  actual  loss  of  power  in  the  limbs.  Numbness  is 
cocnmonly  felt  in  some  part  of  the  body,  and  clonic  spasms  of  the 
mnaetes,  notably  of  those  of  the  face,  are  generally  present. 

With  all  these  physical  symptoms,  there  are  others  indicating  men- 
» *•  Dc  U  n^vropathie  cdr^bro-cardiaqut."     Parii,  1878. 
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tal  disturbance.  Chief  among  those  are  hallucinations,  or  illusions^ 
tbe  sciisea,  particularly  of  sight  and  hearing.  Insomnia  is  an  almost 
invariable  atteDdant,  and  what  little  sleep  the  patient  obtains  is  inter- 
rupted by  unpleasant  or  even  frightful  dreams.  Gradually  the  disor- 
der becomes  eBtablished,  and  then  other  functions,  especially  those 
connected  with  digestion,  are  deranged.  From  the  first  the  urine  is 
loaded  with  urates  and  phosphates.  ^ 

As  instanceg  of  the  suddenness  with  which  the  disease  may  ma^| 
its  onsets  I  cite  the  following  cases  from  my  note-book  : 

F,  H,,  a  gentleman  engaged  in  a  mannfacturing  business  which 
quired  all  his  attention  to  make  it  profitable,  was  informed  one  mi 
ing  by  his  superintendent  that  a  large  lot  of  material  had  been  spoil* 
He  at  once  experienced  an  intense  sensation  of  vertigo,  a  sharp  pain  in 
the  head,  palpitation  of  the  heart,  and  would  have  fallen,  had  he  not 
been  supported  by  the  bystanders.  ITiere  were  ako  a  roaring  sound 
in  the  ears  and  flashes  of  light  before  the  eyes.  On  attempting  ta 
stand,  the  vertigo  and  palpitations  were  increased.  There  was  at 
time  loss  of  consciousness,  though  the  ideas  were  confused  and 
speech  thick.  In  the  course  of  a  few  hours  the  severity  of 
symptoms  diminished,  but  that  night  he  was  unable  to  sleep,  and 
the  morning  the  morbid  phenomena  reappeared,  though  with  dimi 
ished  violence.  For  several  month.^  afterward  he  was  troubled 
wakefulness,  a  sense  of  fullness  and  tightness  in  the  head,  occasioi 
weakness  of  the  limbs,  slight  numbness,  and  a  total  inability  to  exf 
hi»  mind  in  his  business  affairs  without  an  increase  in  all  the  symp- 
toms.    Under  appropriate  treatment  he  entirely  recovered, 

S,  L.,  a  book-keeper,  after  a  day  of  unusually  arduous  work,  left 
his  place  of  business  to  go  home.  He  had  hardly  taken  half  a  doj 
steps  when  he  was  seized  with  vertigo,  and  fell  unconscious  on  the  fii< 
walk.  He  almost  immediately  regained  his  senses,  but,  on  tryingj 
stand,  found  that  he  was  paralyzed  in  both  legs,  and  that  the  lei 
motion  of  the  body  brought  on  a  return  of  the  vertigo,  which  was  now 
attended  with  pain  in  the  head,  mostly  in  the  frontal  region,  noises 
in  the  ears  and  indistinctness  of  ^Hsion.  On  attempting  to  spea^ 
his  articulation  was  so  imperfect  that  he  could  scarcely  be  understo^H 
There  was  an  uneasy  feeling  at  the  pit  of  the  stomach,  but  neither 
nausea  nor  palpitation  of  the  heart,  though  the  action  of  this  organ 
was  irregular.  He  was  taken  home  in  a  carriage,  and  after  a  sleeph 
night  found  himself  very  little  better,  except  in  the  fact  that,  thoi 
his  legs  were  still  weak,  there  was  no  absolute  paralysis.  Oraduall; 
got  somewhat  better,  though  walking  always  produced  vertigo, 
his  gait  was  similar  to  that  of  a  partially  drunken  man,  as  he  foi 
it  impossible  to  avoid  a  zigzag  course,  or  a  decided  tendency  to 
over  to  the  edge  of  the  pavement.  Sleep  was  almost  every  night  ii5^ 
]i€rfect,  being  disturbed  by  dreams  of  diHiculties  from  which  he  could 
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nol  extrioAte  blm&elf,  such  as  the  house  being  on  fire,  and,  on  his  spring* 
ing  from  bed,  discovering  his  door  to  be  locked  on  the  outside  ;  falling 
into  tb©  water,  and  being  on  the  point  of  drowning  from  inability  to 
diveit  himself  of  heavy  boots,  and  eo  on.  Mental  application  was  im- 
nblc  without  leading  to  an  aggravation  of  all  his  symptoms,  and 
least  emotional  excitement  was  sufliciont  to  augment  them  to  a 
'  <>e.  He  suffered  in  this  manner  for  nearly  a  year,  before  re- 
li'  obtained,  bi'ing  in  that  time  treated  with  remedies  directed  to 

the  removal  of  cerebral  antemia,  when,  in  fact,  the  intra-cranial  condi- 
directly  the  opposite. 
S.,  ft  jOQDg  lady,  aged  nineteen,  and  without  notable  predispofii- 
tion  to  neurotic  disturbances,  was  deeply  chagrined  at  not  being  iii- 
\iUid  to  a  ball  at  which  she  had  confidently  anticipated  being  present. 
While  talking  the  matter  over  with  some  friends,  she  suddenly  expe- 
rienced a  eeveru  paiti  in  the  head,  vertigo,  noises  in  the  ears,  flashes  of 
light  alternating  with  darkness,  and  violent  palpitation  of  the  heart. 
At  ifae  same  time  a  peculiar  thrilling  sensation  was  felt  throughout  the 
ly,  especially  on  the  left  side.  These  symptoms  continued  with 
inteuHity  all  thiit  day,  notwithstanding  that  stimulants  and  anti- 
tpismodics  were  administered  in  large  quantities  by  the  physicians 
«Hitled  to  attend  ber.  During  the  night,  every  attempt  to  turn  over  in 
bvd  ¥rfta  attended  with  vertigo  and  palpitation  of  the  heart.  For  over 
ft  ysftr  there  was  very  little  improvement,  and  the  course  of  the  disease 
Dot  essentially  different  from  the  other  cases  cited.  The  most  dis- 
ig  symptom  in  her  case  was  the  persistence  of  the  insomnia,  it 
Tircly  hftppening  that  she  obtained  over  an  hour  or  two  of  uTirtfresh- 
lag  alomber.  When  she  came  under  my  care,  some  thirteen  months 
after  the  inception  of  the  disease,  1  found  that  the  affectio!i,  though 
niligftled  in  the  violence  of  the  attendant  phenomena,  was  still  sufH- 
dcDtly  distressing  to  impair  her  capacity  for  enjoyment  and  her  usefnl- 
oenn  to  others.  Recognizing  the  existence  of  congestion  of  the  brain 
rather  than  aniemia,  for  which  she  had  uniformly  been  treated,  I  acted 
a4!rordingly,  and  had  the  satisfaction  of  seeing  her  gradually  improve, 
till,  ftt  the  end  of  Iose*  than  six  weeks,  she  was  as  well  as  she  ever  had 
in  ber  life. 
Tb^e  ca*ies  are  cited,  not  as  exhibiting  perfect  represen tuitions  of 
hyperiemia,  but  merely  for  the  purpose  of  illustrating  the 
fflddeOliesK  with  which  the  condition  may  be  induced.  They  are  so- 
leeted  at  random  from  many  others  occurring  in  my  hospital  and  pri- 
Tate  practice,  and  detailed  in  my  note-book. 

Eventually,  no  matter  how  brusrjue  may  be  the  development  of  the 
js,  the  course  of  the  disease  is  not  materially  different  from 
the  mor«  gradually  eiitablished  form  next  to  be  described.  In- 
deed, there  are  no  differences  except  as  regards  tlie  order  of  sequence 
in  which  the  symptoms  ensue  and  in  the  fact  that,  in  the  present  fomn^ 
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lere  is  in  tbe  beginning,  a  greater  degree  of  intensity  in  the  abnormal 
kanifei^tatioDA. 

In  tbe  majority  <xf  ciaea^  therefore^  the  affection  is  eyolved  more 
ilowly,  and  the  order  of  appearances  of  tbe  phenomena  somewhat  dif- 
ferent. 

The  foregoing  constitute  tbe  ordinary  assemblage  of   Bymptoms 

^which  an?  first  met  with  in  congestion  of  tbe  brain.     Some  of  them 

lay  be  absent,  others  so  slightly  manifested  as  to  escape  ordinary  ob- 

jrvatioD,  and  others,  again,  so  strongly  exhibited  as  to  excite  the  grave 

apprehensions  of  the  patient  and  his  friends,  and  to  require  him  to  keep 

lis  bed.     Generally,  however,  they  are  not  so  severe  as  to  prevent  him 

^tending  in  a  measure  to  his  ordinary  avocations,  and  they  may  alto- 

fgether  disappear,  either  spontaneously  or  in  consequence  of  appropriate 

luedical  treatment. 

A  spontaneous  cure  is,  however,  rare,  and,  without  proper  manage- 
ment on  the  part  of  the  patient  or  his  medical  attendant,  the  symptoms 
pass,  sooner  or  later,  into  one  of  the  fully  developed  forms  mentioned. 

I  Thus,  of  the  cases  that  have  been  under  my  observation,  tbe  disease 
was  arrested  at  the  first  stage  in  about  ninety-five  per  cent,  by  appro- 
|>riate  treatment,  while  there  was  not  a  single  instance  of  spontaneous 
JBure. 
^  The  fact  that  abscessee  of  the  liver  may  be  associated  with  cere- 
bral hypenemia,  probably  as  a  direct  result,  was  pointed  out  by  me '  a 
ihort  time  since,  and  several  cases  detailed  in  which  aspiration  had  led 
to  the  evacuation  of  pus  from  the  liver.  Since  the  publication  of  the 
original  paper  on  the  subject,  other  similar  cases  have  come  under  my 
notice,  and  like  ones  hare  been  reported  by  other  observers.'  It  is 
probable,  however,  that  other  brain  lesions — as  is  well  known  of  blows 
upon  the  head — are  capable  of  inducing  the  condition  in  question. 
The  subject  will  be  more  appropriately  considered  in  detail  in  my 
forthcoming  work  on  mental  disorders. 

Second  Stage,     a.   TIh  Apopttciic  Form. — Occasionally  this  Ta- 
^hety  of  cerebral  congestion  is  initial,  but  ordinarily  it  is  preceded  by 
^^be  group  of  symptoms  just  detailed.     In  either  event  the  onset  i«  gen- 
erally sudden.     The  patient  is  perhaps  walking  in  the  street,  when  ii« 
Rtaggers,  loses  consciousness^  and  falls.     The  loss  of  intelligence  and 
msibility  is,  however,  rarely  complete,  and  may  last  but  a  few  minvtet 
even  seconds,  though  sometimes  continuing  for  several  bouni. 
Paralysis^  to  a  greater  or  less  extent,  is  always  present  for  a  linie; 


•  '*  On  Obscure  Abscessofl  of  tbe  Liver ;    their  Associattoti  wttli  Bj 
r  Treatment"     St,  IdmiU  Clinieal  Record,  June,  1878. 
'  "  The  DiagnoAb  of  Ab6cesa  of  tbe  Lirer  bj  Sjinplonia  of  Cerebral 
By  J.  Marion  Stm^  M.  D.      llrtfinia  Medical  Monthly,  January,  1880. 

'*  nypcmrmia  of  iho  Brsm  as9<x»«ted  witb  He(>fttic  Absoess,"  bj  W.  H.  I>e  Win,  M.  H 
ediatt  OauOe,  April  8,  1880, 
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limb  only  may  be  affect<^d,  or  those  of  one  side,  or  all  four  mem- 
It  is  never  complete,  the  patient  being  able  to  perform  some 
morementi^,  though  not  to  exert  his  full  titrength.  The  face  La  rarely 
involved,  and  the  patient,  though  answering  briefly  when  addressed  in 
a  loud  voice,  Hpeaka  indistinctly  and  with  difficulty.  The  respiration 
t«  loud,  slow,  but  rarely  stertorous,  and  it  is  not  often  that  there  h 
pulRng  of  the  lips  and  checks.  The  pulse  is  slow,  hard,  and  full. 
Sometimes  the  face  is  flushed,  and  sometimes  it  is  unusually  pale. 
The  sphincters  generally  retain  their  power.  The  senses,  though 
,H'  '  \  arc  often  capable  of  being  exercised  by  tolerably  strong 
^.\  is.     A  bright  light  causes  uneasiness  and  closure  of  the  eye- 

lido.  A  loud  noise  is  productive  of  discomfort,  and  a  limb,  when 
pinched,  is  withdrawn.  The  power  of  the  mind  is  greatly  lessened, 
and  some  faculties  are  altogether  abolished.  Annwers,  more  or  less 
dinect,  are  given  to  simple  questions  put  in  a  loud  tone,  but  even 
moderate  intellectual  action  seems  to  be  impoissible. 

Gradually  the  attack  passes  off,  leaving  the  patient  in  a  state  of 
and  physical  depression,  which  may  last  for  several  days.  The 
sis  usually  disappears,  but  occasionally  it  does  not,  one  or  more 
limbs  or  muscles  remaining  permanently,  or  for  a  long  time,  disabled. 

It  sometimes  happens^  however,  that  the  termination  is  not  so  favor- 
able. The  vessels  may  remain  congested,  serum  may  be  effused,  and 
dealb  may  result  without  there  being  any  vascular  lesion.  Two  cases 
hmre  come  under  my  notice,  in  which  death  ensued  from  this  cause  in 
6n»t  attaekn. 

A  person  who  has  once  had  a  paroxysm,  such  as  baa  been  described, 
is  thereby  rendered  more  liable  to  subsequent  seizures,  each  one  of 
which  still  further  permanently  impairs  his  mental  and  physical  powers. 
In  one  case,  occurring  in  my  practice,  there  have  been  eleven  attaolfs 
ta  five  years  ;  and  in  another,  fourteen  in  four  years.  In  both  of  these, 
and  in  several  similar  instance.^  I  have  witnessed,  there  was  paralysis, 
which  had  become  more  profound  with  each  accession.  It  is  therefore 
inexact  to  say,  as  do  some  writers,  that  the  paralysis  of  cerebral  oon- 
gi*8tion  always  disappears  in  a  short  time. 

The  apoplectic  form  of  cerebral  congestion  is  more  common  than 
any  other  of  the  fully  developed  varieties,  about  one  half  of  all  the 
€M60  being  of  this  type. 

k  77ic  Paratijth  Form. — Like  the  apoplectic  variety,  this  m%y  be 
aopreciHled  by  the  premonitory  symptoms  constituting  the  first  stage, 
but  usually  ibey  have  been  present.  The  loss  of  power  or  of  sensibil- 
ity, or  of  both,  may  be  very  circumscribed*  limited  to  a  single  group 
of  BUMoles  in  the  one  case,  or  a  small  portion  of  the  cutaneous  surface 
in  the  other,  or  one  entire  side,  or  both  sides  of  the  body,  may  be  in- 
volved. It  differs  from  the  apoplectic  form  in  no  essential  respect, 
UmI  there  ti  no  loss  of  consoiousnesa.     Its  onset  is  sudden. 
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c.  jHie  Convulsive  JFbrwi.— This,  like  the  variety  just  described, 
may  come  on  suddenly^  or  may  be  preceded  by  premonitory  symptoma. 
The  phenomena  of  the  attat^k  do  nut  generally  differ  from  those  attend- 
ant on  an  ordinary  epileptic  paroxysm,  except  that  there  is  never  an 
aura,  and  no  peculiar  cry,  such  aa  is  »o  often  met  with  in  pure  epilepsy. 
There  is  the  same  tonic  spasm,  followed  by  clonic  convulsions,  whiob 
may  or  may  not  be  confined  to  one  side  of  the  body,  and  which  may  or 
may  not  be  followed  by  temporary  or  long-continued  paralysis.  StU] 
likewifie  supervenes,  but  is  neither  of  so  long  a  duration  nor  so 
ioond  as  in  true  epilepsy. 

In  other  cases,  and  especially  in  infants  or  young  children,  thei 
no  loss  of  consciousness.  The  pain  in  the  head  is  mtense,  the  pupils 
are  contracted  and  insensible  to  light ;  there  are  vomiting  and  accelera- 
tion of  the  pulse.  The  convulsive  movements,  which  may  be  either 
tonic  or  clonic,  or  both  alternately,  are  either  quite  general  or  confined 
to  a  single  limb  or  even  a  group  of  muscles. 

This  form  of  cerebral  congestion  is  never  developed  during  sleep, 
for  then  the  brain  contains  lens  blood  than  when  the  individual  is  awake. 
It  may  occur  during  stupor  induced  by  certain  drugs,  constriction  of_ 
the  neck,  or  a  dependent  position  of  the  head  ;  but  stupor  is  not  sh 
although  the  two  conditions  are  frequently  confounded.  Convulgi^ 
occurring  during  ordinary  sleep  are  never  the  result  of  congesti< 
This  point  will  be  more  fully  considered  under  the  head  of  epilepsy* 

After  the  stupor  the  patient  may  feel  comparatively  well,  or  tli 
may  be  delirium,  continuing  for  several  hours.     As  in  the  apoph 
form,  there  may  be  a  succession  of  attacks,  and  the  mind  and  physic 
power  of  the  patient  are  thereby  greatly  weakened. 

The  variety  under  consideration  is,  perhaps,  more  liable  to  occur  in 
individuals  past  the  age  of  forty,  though  I  have  witnessed  several  cases 
in  quite  young  persons.  It  is  not  often  met  with  in  old  age,  and,  when 
it  is,  is  generally  fatal,  probably  from  secondary  lesion.  A  majority 
of  the  cases  of  epileptiform  convulsions,  occurring  for  the  first  time  JIL. 
persons  over  the  age  of  forty,  are  instances  of  the  convulsive  formfl 
cerebral  congestion. 

d.  The  Soporific  Fhrm. — This  form  will  be  more  fully  described 
under  the  head  of  passive  cerebral  congestion,  to  which  condition  il^| 
almost  entirely  restricted.     It  differs  from  the  apoplectic  form  in  tSP 
oircamstance  that  the  invasion  is  gradual  ;  and  from  this  and  the  para- 
lytic in  the  fact  that  there  is  no  paralysis,  althoogh  the  limbs  may  be 
in  a  state  of  general  resolution.     The  chief  phenomena  are  pain  in 
head^  dilatation  of  the  pupils,  and  stupor. 

«.  77ie  Alanmcal  Form. — This  variety,  though  not  so  common  as 
either  of  the  others,  is  yet  not  infrequent  It  is  characterized  by  an 
aooessioQ  of  mental  derangement  not  materially  different  from  that  in- 
dicative of  acute  mania.     The  delirium  is  of  a  very  active  character. 
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suffused,  the  face  is  red,  the  head  hot,  the  motility  active,  and 
ibe  whole  manner,  character,  dispositionf  and  mental  proees6e8  are 
changed.  During  the  paroxysm,  the  patient  may  commit  some  act  of 
vioJoiici^  and  it  almost  always  happens  that  his  combative  proclivities 
are  aroused.     He  may  likewise  attempt  to  injure  himself. 

Thf  attack  may  Qome  on  with  great  suddenness*  In  the  case  of  a 
gentleman  recently  under  my  charge,  it  was  the  result  of  eating  a  hearty 
meai  ill  a  great  hurry  at  a  railway  station.  A  few  minutes  after  his 
rttttrn  to  the  txain,  he  was  attacked  with  furious  delirium,  during  which 
h»  attempte<l  to  injure  himself  and  all  within  his  reach.  He  was  seized 
ftiul  held,  hut  continued,  as  far  as  he  was  able,  to  bite,  scratch,  and 
kick  at  those  who  were  near  him.  The  paroxysm  lasted  about  two 
He  then  fell  into  a  heavy  stupor,  from  which  he  did  not  arouse 

two  hours  longer.  For  several  days  his  mind  was  weak,  and  there 
waa  numbness  in  various  parts  of  his  body.  Gradually,  however,  he 
regained  his  former  powers,  but  he  suffered  from  occasional  confusion 
of  thought  and  difficulty  of  speech,  with  headache  and  wakefulness,  for 
NTVeral  weeka. 

In  another  case — that  of  a  boy  thirteen  years  of  age — it  was  charac- 
CeruBcd  by  paroxysms  of  maniacal  excitement,  during  which  the  subject 
ail«»ni|>ted  to  bite  and  otherwise  to  injure  those  around  him,  indulging 
at  the  same  time  in  the  most  profane  and  obscejie  language.  These 
aeixores  took  place  about  once  a  week.  There  was  generally  a  distinct 
nooUoibtSon  of  all  the  events  which  had  happened^  In  several  other 
ciMCi,  the  seizures  were  the  result  of  malarial  poisoning,  and  were  ex- 
actly periodical  in  their  occurrence.  Paralysis,  as  in  the  other  forms, 
isay  be  one  of  the  phenomena  of  thb  variety  of  cerebral  congestion. 
Death  may  take  place  during  the  attack,  or  from  secondary  lesions 
aft*rwariL*  Wliat  is  called  temporary  insanity,  mania  ephemera,  or 
impulsive  insanity,  generally  depends  upon  cerebral  congestion.  The 
sabject^  therefore,  is  of  vast  importance  in  its  medico-legal  relations.' 

/*.  J'A<j  Aphakic  J^onn, — The  inception  of  this  type  is  usually  very 
•■dden.  There  may  or  may  not  be  the  accompaniments  of  pabi  in  the 
iroitigOf  and  confusion  of  mind.  Tlie  chief  s3rmptom  is  the  im- 
nt  or  abolition  of  the  faculty  of  speech,  and  this  may  bo  the 
oaJj  phenonjenon.  A  very  interesting  case  is  that  of  Prof.  Lordat, 
wliidi  ia  graphically  described  by  Trousseau/    The  loss  of  speech  was 

fmt  complete,  but  was  entirely  regained  in  twelve  houre. 

The  whole  Hubjcct  of  ccrebr»l  coaf^stioo  boa  been  well  oonnidered  by  Cornell,  in  bif 

4m  M»MIea  liifl«iiinalolrc«  do  Cmre«a."    Fhrla,  1S09, 

*  Sea  •  memoir  bj  the  tnUior,  entitled  '*  A  Mcaioo.Lcg&l  Study  of  the  Otto  of  Duiel 

ttd^Hsiiil^*'  ill  Ihe  Journal  of  Fij^holoffimt  J/«£iWn*  for  July,   1870;  also  publbhed 

MpttrUtfly  by  D   Applelon  k  Co.    New  York,  1870,     AIm)  a  paper  on  '*  Morbid  Impulaei** 

f^f^nkyitnat  and  Medico. Legal  Journal^  August,  1B74. 
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Several  similar  inBtances  have  come  under  my  observation.  In  t 
QBBG  ftt  this  time  under  my  chai'ge,  the  patient,  a  lawyer,  was  eoddenly 
deprived  of  all  power  of  speech,  after  passing  several  hours  in  very  in- 
ten»e  study.  There  was  a  little  confusian  of  ideas,  but  neither  pain  noi 
vertigo.  There  was  loss  both  of  the  memory  of  words  and  of  the  powei 
of  so  coordinating  the  muscles  of  speech  as  to  articulate.  There  wnt 
no  paralysis  anywhere.    Recovery  was  complete  in  less  than  six  hours. 

In  two  cases  oocun*ing  in  ray  own  practice,  the  patients  were  9\ 
denly  rendered  aphasic  by  inhalation  of  the  nitrite  of  amyL 
effect  continued  for  half  an  hour  in  one  case,  and  for  nearly  an  houi 
the  other,  after  all  the  other  phenomena  from  the  amyl  had  entireli 
disappeared. 

The  subject  of  aphasia  will  be  more  fully  considered  in  a  sul 
quent  part  of  this  work. 

It  is  quite  probable  that  certain  distTirbances  of  the  sensory  organ^ 
restricted  spasmodic  actions,  and  paralyses,  ilhisions,  and  hallucina- 
Uonfly  intellectual,  emotional,  atid  volitional  impulses  of  a  morbid  char- 
acter, and  other  abnonnal  cerebral  manifestations,  to  some  of  which 
attention  has  been  directed,  are  the  results  of  localized  and  quite  lim- 
ited congestions  of  the  brain.  As  already  said,  however,  it  would  bi 
premature  to  differentiate  these  with  any  attempt  at  exactness  till  oui 
knowledge  of  the  various  sensory,  motor,  and  mental  centers  of  the 
brain  is  more  exact  than  it  is  at  present. 

Third  Stage. — This  period  may  bo  considered  as  beginning  aftei 
the  immediate  effects  of  the  paroxysm,  whether  it  has  been  of  the  apo- 
plectic, paralytic,  convulsive,  maniacal,  or  aphasic  form,  have  passed 
off.  It  is  characterized  by  feebleness  of  body  and  mind,  by  gastric  01 
intestinal  derangement,  by  pain  in  the  head,  with  transient  att^icks  ai 
vertigo,  and  occasionally  by  numbness  and  slight  paralysis  of  one  ut 
more  of  the  limbs.  Many  of  the  symptoms  met  with  in  the  first  stage 
are  again  found  in  this. 

But  the  principal  phenomena  are  those  connected  with  secondary 
lesions,  such  as  inflammation,  abscess,  softening,  and  adventitiottfl 
growths  of  variouH  kinds.  Tliese  will  bo  considered  under  their 
proper  heads.  It  must  not  be  forgotten  that  one  circumstance  al- 
ways exists,  and  that  is»  the  proclivity  to  other  paroxysms  of  some 
one  of  the  fully-developed  forms.  ^m 


PASSIVE    CEREBBAL   COITOESTTOK. 

This  condition  is  the  result  of  causes  whi«*h  increase  the  amount  of 
venous  blood  in  the  brain.  It  is  more  commonly  met  with  in  old  per- 
sons and  in  those  of  feeble  constitution.  Women  are  more  frequently 
affected  than  men. 

Symptoms.  Fibst  Stage. — As  in  active  cerebral  congestion,  thew 
is  a  premonitory  stage,  the  symptoms  of  which  are  similar  to 
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prcvioasly  described.     There  is,  however,  a  tendency  to  stupor,  and 
ibe  other  phenomena  are,  in  the  main,  less  strongly  marked.    Vertigo^ 

n,  illusions,  hallQcinations,  and  delusions,  are  nevertheless  generally 
present  at  one  time  or  another.  But  the  stupor,  or  tendency  to  som- 
nolence, is  the  most  prominent  feature,  and  the  sleep,  even  when  com- 
paratively natural,  Is  attended  with  drer^ms,  unpleasant  or  even  fright- 
ful in  character. 

The  degree  of  congestion  may  be  suddenly  increased,  or,  what  is  a 
more  probable  sequence,  there  may  be  effusion  of  serum,  and  then  in 
cither  ease  the  second  stage,  esthibiting  itself  as  in  the  apoplectic,  the 
paralytic,  the  cunvuUIve,  the  soporific,  the  maniacal,  or  the  aphasic 
form,  results. 

The  proportion  of  cases  of  passive  cerebral  congeslion  which  pass 
to  the  seitond  stage  is  greater  than  in  the  active  form  of  the  affection, 
d  it  is  accordingly  a  more  serious  disease, 

Siccu?fr>  SrA<iF„  a.  Tfit  Apoplectic  Form. — In  this  variety  the 
onset  of  the  affection  is  sudden,  like  that  of  active  cerebral  congestion. 
The  loss  of  consciousness  is  generally  complete,  the  face  is  red,  the 
pupils  arc  dilated  and  insensible  to  light,  the  respiration  is  stertorous, 
and  the  fteces  and  urine  may  be  passed  involuntarily.  The  action 
0f  ibe  heart  is  slow  and  feeble,  and  the  pulse  corresponds  to  these 
ftati.  Paralysis  may  be  general,  or  contiQed  to  a  lateral  half  of  the 
body. 

If  sensibility  returns,  there  are  pain  in  the  head,  vertigo,  tinnitus 
aurium,  generally  some  embarrassment  in  the  speech  from  lingual  pa- 
ralysis, and  more  or  less  loss  of  the  power  of  motion  in  other  parts  of 
ih©  body.  There  will  also  be  general  or  partial  anaesthesia.  As  the 
eondtttonof  the  patient  improves,  these  symptoms  generally  disappear. 
Death,  however,  is  not  an  infrequent  sequence.  Tliis  form  of  cerebral 
congestion  is  most  common  with  elderly  persons,  and  appears  to  be 
jiarticularly  apt  to  attack  old  women. 

ft.    The  Pantli/tic  Form, — This  does  not  differ  essentially  from  the 
apoplectic  form,  except  that  there  is  no  loss  of  consciousness,  the  pa- 
constituting  the  main  symptom.     It  may  be  either  sudden  or 
1  in  its  inception. 
7%e  Convnhim  Fhrm, — This  may  not  differ  materially  from  the 

intlsive  form  of  active  congestion,  except  as  regards  incheased  length 
of  the  fit  and  prolonged  stupor.  Generally,  however,  there  is  a  repeti- 
tion of  the  seizures  and  I  am  led  to  believe,  from  my  experience,  that 
llicre  is  a  greater  tendency  to  biting  the  tongue.  Paralysis  is  a  more 
romtnon  sequence,  and  is  of  longer  duration,  and  the  mind  appears  to 

'er  more  >»eriou«ly  and  at  an  earlier  period. 

d,   Tfit  Snporific  Form. — The  first  symptom  observed  is  commonly 
a  general  numbness  and  indisposition  to  muscular  exertion.    The  drow- 
which  has  probably  been  present  to  some  extent,  increases,  and 
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soon  becomes  the  most  notable  feature.  At  firsit,  it  is  easy  to  roti«e 
the  patient  from  this  stupor,  but  it  gradually  becomes  more  profoi 
and  ovc*rpowering,  until  at  last  a  persistent  comatose  conditio] 
reached.  The  faculties  of  the  mind  may,  in  the  earlier  stages,  be 
cited  into  a  moderate  degree  of  activity  ;  but  with  the  advancing 
they  are  no  longer  capable  of  being  manifested.  The  cutaneous  bg^^ 
bility  becomes  less  and  less,  the  urine  dribbles,  from  paralysis  of  ^R 
bladder  and  its  sphincter,  and  the  bowels,  if  not  obstitiately  constipated, 
allow  thtir  contents  to  pass  invohmtarily.  With  these  symptoms,  the 
pupils  are  dilated,  and,  as  long  as  sensibility  exists,  pain  in  the  hea4Jj 
complained  of.  The  faculty  of  speech  is  impaired  at  an  early  pcri^l 
but,  ahhough  the  tongue  is  restrained  in  its  movements,  there  is  no 
actual  paralysis  of  this  or  any  other  muscle.  This  condition  may  last 
for  several  weeks,  and,  though  recovery  occasionally  takes  place,  this  is 
never  complete.     Death  is  the  more  usual  termination.  ^m 

e.  The  Maniacal  Form  is  not  often  met  with  in  passive  cereU^ 
congestion,  and,  when  it  is,  the  delirium*  so  far  from  being  of  a  furious 
type,  is  low.  The  patient  mutters  to  himself  incoherently,  and  exhibits 
great  muscular  rcstlesanesa,  but  never  attempts  to  do  violence  to  him- 
self or  others.     Coma  often  occurs  as  a  sequence. 

f.  The  Aphasic  Form. — Aphasia  without  other  complication  is  not 
often  met  with  as  a  consequence  of  passive  cerebral  congestion.  Two 
instances  only  have  come  under  my  notice,  and  In  both  the  development 
was  much  slower  than  is  usually  the  case  in  the  active  form  of  the  aflfec- 
tion.  In  both  of  these  there  was  disease  of  the  right  side  of  the  heart, 
manifested  by  mitral  and  tricuspid  regurgitation,  Jugular  pulsation, 
great  fullness  of  the  veins  of  the  neck  and  face,  and  ascites  and  general 
anasarca.  TTie  loss  of  the  idea  of  language  was  complete  in  both  cases, 
and  persisted  for  about  forty-eight  hours.  There  was  no  paralysu 
stupor,  or  convulsion,  and  but  slight  pain.  The  ophthalmoscope 
vealed  the  existence  of  great  turgescence  of  the  retinal  veins,  with 
nous  pulsation. 

Causes. — The  causes  of  cerebral  congestion  are  :  of  tlie  active  form, 
those  influences  which  are  capable  of  increasing  the  quantity  of 
blood  in  the  brain  :  of  the  passive,  those  which  produce  a  similar 
upon  the  amount  of  venous  blood  circulating  in  the  vessels  withi 
cranium.    THfe  causes  of  the  first  category  induce  activity  of  circulatioi 
those  of  the  second  torpidity. 

The  causes  of  active  cerebral  congestion  may  either,  by  their  gi 
oal  operation^  initiate  the  premonitory  stage,  or  they  may  suddi 
induce  the  development  of  this  stage  into  one  or  other  of  the  varieties 
already  described  as  constituting  the  second  stage.     Among  tliei 
temperature  either  very  high  or  very  low.     Tlius,  the  disease  is 
frequent  in  hot  clitaates  than  in  those  of  more  temperate  character, 
in  the  summer  months  than  in  the  spring  or  autumn.     It  is,  howei 
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commoD  in  very  cold  than  in  warm  weather.  Thus  Andral,  of 
Luinired  and  fourteen  cases,  found  that  twenty-flix  occurred  in  sum- 
mer and  fifty  in  winter.  My  own  experienct^  is  to  the  same  effect,  as 
will  he  seen  from  the  following  table,  which  embraces  the  cases  in  my 
private  practice  in  the  city  of  New  York  during  a  period  of  five  years, 
beginning  January,  1805,  and  ending  December,  1870  : 

JmntitLTj  -  ,  ne  July ....................  68 

Fcbmiitj - , ,  t>4  August 74 

March  ....j,,„,..  fiO  September 27 

U. 89  October 81 

.. , . ,  42  Novembci .  .53 

ef -.87  Deoeober .72 


Total 


022 


examination  of  this  table  shows  th:it  one  htmdred  and  ten  cases 
in  the  autumn  months,  one  hundred  and  thirty -one  in  the 
•pnng,  one  hundred  and  seventy-nine  in  summer,  and  two  hundred  and 
two  in  winter.     All  my  subsequent  experience  is  to  the  same  effect. 

Passive  cerebral  congestion  is  very  much  more  frequent  in  cold 
th«n  in  warm  weather. 

The  direct  rays  of  the  sun  are  capable  of  producing  sudden  attacks 
^iMoUtio),  of  which  congestion  h  a  prominent  feature,  but  which  re- 
irc  separate  consideration  ;  and  it  is  not  uncommon  for  artisans, 
beads  are  exposed  to  heat  from  furnaces,  to  suffer  in  a  similar 
maDDOr. 

Some  authors  contend  that  certain  winds  increase  the  liability  to 
rerebral  congestion.  Leuret,  quoted  by  Mosmant,*  could  attribute  an 
epidcraie  of  cerebral  congestion,  which  appeared  at  Charenton,  to  noth- 
ing but  a  long-continued  wind  from  the  northwest.  The  supposition 
that  atmospheric  electricity  is  a  causative  influence  rests  upon  nothing 
but  hj'pothesis. 

Unhealthy  situations,  such  as  those  subject  to  the  influence  of  ma- 
laria and  to  noxious  emanations  of  any  kind,  and  which  are  not  well 
ventilated,  also  predisjiose  to  attacks  of  cerebral  congestion, 

The  ingestion  of  a  large  quantity  of  food  into  the  stomach  may 
occasion  passive  congestion,  by  the  pressure  which  the  distended 
organ  makes  upon  the  large  veins  of  the  abdomen.  Rapid  eating, 
et^n  though  the  quantity  of  food  be  moderate,  may  caiLsie  the  active 
farm  of  the  affection  by  some  influence  exerted  through  the  sympa- 
Ihetie  ajBt^m. 

Badden  and  violent  physical  exertion,  especially  if  made  in  the 
«|.'T  —  "~  posture,  is  very  liable  to  induce  cerebnil  congestion.  Child- 
b::  i  instance  in  point,  and  I  have  known  several  cases  to  be 

camtni  by  aevere  straining  in  the  water-eloseU     The  constipation  of 
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the  bowels  rendurlng  such  efforts  at  defecation  necessary 
ductivc'  of  the  diaeahe. 

A  dependent  position  of  the  head  and  constriction  of  the  neck  from 
the  dre88  arc  alsso»  by  impeding  the  return  of  blood  from  the  head,  lialjH 
to  induce  congestion  of  the  passive  form.  ™ 

Certain  articles  of  food  and  medicine,  such  as  apices,  alcoholic 
liquors,  opium,  belladonna,  quinine,  etc.,  act  either  by  augmenting  the 
power  of  the  heart,  or  by  their  effect  on  the  sympathetic,  paralyzing 
the  vaso-motor  nerves,  and  thus  increasing  the  caliber  of  the  cerebral 
blood-vessels.  In  this  connection,  the  influence  of  the  nitrite  of  amyl, 
when  inhaled  to  increase  the  quantity  of  blood  in  the  brain,  may  be_ 
cited  as  an  instance  of  this  latter  power. 

Tumorb  in  the  neck,  or  in  other  parls  of  the  body  where  the  reti 
of  blood  from  the  head  may  be  impeded  by  their  pressure,  like^ 
cause  congestion.  Other  causes  are  to  be  found  in  certain  discAsesT 
as  fevers  of  various  kinds,  erysipelas,  disorders  of  menstruation, 
suppression  of  hcDmorrhagic  or  other  discharges  ;  local  affections 
the  brain,  as  embolus,  thrombosis,  tubercle  or  apoplectic  clots, 
sympathetically  by  worms  in  the  intestinal  canal,  or  irritation  existing 
in  other  portions*  of  the  system.  Hypertrophy  of  the  left  side  of  the 
heart  i»  a  common  cause  of  active  cerebral  congestion  ;  and  any  affec- 
tion of  the  right  side  of  this  organ,  tending  to  impede  the  return  of 
the  venous  bluod,  is  an  important  factor  in  giving  rise  to  the  passive 
form  of  the  affection  under  notice. 

But  the  most  influential  and  common  causes  of  cerebral  hyperflemia, 
and  eventually  of  congestion,  are  to  be  found  in  long-continued  intel- 
lectual exertion,  mental  anxiety,  or  nudden,  violent,  or  jyrolonged  emo> 
tiooal  disturbanre.     It  is  from  the  action  of  such  factors  that  the  p^| 
monitory  symptoms  are  general ly  induced,  though  they  may,  especial^ 
those  embraced  in  the   last-named  category,  immediately  develop  a 
fully  formed   attack.     The  fact  that  cerebral  exercise  increases  the 
amount  of  blood  in  the  head  is  made  eviilcnt  to  all  of  us  at  times, 
the  distention  of  the  superficial  vessels,  the  suffusion  of  the  eyes, 
heat  and  pain  which  we  feel  when  we  have  overtasked  our  braii 
Cerebral  action   is  always  attended  w^th   hyperaemia,  just  as  la  the 
activity  of  the  liver,  the  kidneys,  or  other  organs.     Active  cerebral 
congestion  is  thus  induced,  and  is,  within  certain  limits,  perfectly  nor- 
mal.    But  these  limits  are  liable  to  bo  exceeded — and,  in  this  active 
period  of  the  world's  history,  often  are — and  then  the  condition  de- 
scribed as  the  first  stage  of  congestion  is  established.     The  vessels,  frcw^ 
continued  over-distention,  lose  their  contractility,  just  as  I  have  «^M 
does  the  India-rubber  band,  used  to  keep  a  bundle  of  letters  together, 
when  the  package  is  too  large,  or  it  has  been  kept  stretched  for  a 
long  time.     An  ad«Iitional  disturbing  force,  heat,  cold,  an  overloaded 
stomach,  increased   mental   labor,   emotional   excitement, 
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the  causes  mentioned^  may  suddenly  evolve  a  fuUy  developed  par- 
oxyam. 

Emotion  acts  in  a  similar  manner^  tbougli,  as  has  been  said,  often 

with  more  suddenness.     The  emotions  of  shame,  of  anger,  and  others 

ia^e  the  face  to  become  red  from  dilatation  of  the  blood-vessels,  and 

like  effect  is  produced  in  the  veascls  within  the  cranium.     If  the 

emotion  h  very  strong  or  lasting,  a  correspondingiy  increased  hyper- 

ttmia  results. 

There  are  certain  etrcumstances  whieh  render  the  action  of  the 
causes  specified  more  effectual  or  powerful.  These  are  inherent  in 
the  individual,  and  may  be  classed  as  predisposing  causes.  Among 
them  are  sex,  the  disease  being  more  common  in  males ;  age,  it  being 
►re  frequently  met  with  in  middle-aged  or  old  persons;  hereditary 
lucnce  ;  hypertrophy  of  the  left  ventricle  of  the  heart,  by  which 
th«^  flow  of  blood  to  the  heati  is  directly  increased  ;  dilatation  of  the 
right  vitntriele,  by  which  its  power  is  diminished,  and  the  return  of 
blocl  from  the  head  impeded  ;  insufficiency  of  the  aurioulo-ventricular 
valves,  or  constriction  at  the  auricular  or  ventricular  orifices  on  the 
flame  side,  by  which  a  similar  result  is  produced,  and  perhaps,  though 
this  point  is  by  no  meani^  estalilished,  shortness  of  the  neck. 

DlagnosU.^ — Cerebral  copgestion  may  be  confounded  with  cerebral 
hieniorrhage,  meningeal  ha?morrhagc,  embolism,  thrombosis,  softening, 
vptlepicy,  uriniemia,  stomachal  vertigo,  auditory  vertigo,  and  with  the 
very  opposite  condition,  cerebral  anieniia.  From  each  of  these  affec* 
tiofirt  it  is,  however,  distinguished  by  well-marked  characteristics. 

The  premonitory  symptoms  are  not  liable  to  be  mistaken  for  cere- 
bral hiBraorrhage,  but  this  error  may  be  made  as  regards  the  second 
eta^  The  apoplectic  form  is,  however,  distinguished  from  apoplexy 
doe  to  extravasation,  by  the  fact  that  in  it  the  loss  of  intelligenoe  is 
nrely  complete,  and  that,  when  it  is  so,  the  mind  is  dormant  but  for  a 
few  momentA  ;  that  sensibility  and  the  power  of  motion  are  never  alto- 
Hetber  abolished  ;  that  coma,  when  present,  is  rarely  profound  ;  that 
ibe  paralysis,  when  it  exists,  is  seldom  limited  to  one  side  of  the  body  ; 
hj  the  general  absence  of  stertor,  and  puffing  of  the  lips  and  cheeks 
tti  breathing  ;  and  by  the  short  duration  of  the  symptoms. 

From  meningeal  hieraorrhage,  it  is  discriminated  by  the  comparative 

itficas  of  the  symptoms,  and  by  the  fact  that  they  do  not  progres- 

•ly  augment  in  severity  or  intermit  in  violence. 

Cerebral  congestion  and  embolism  present  some  features  in  00m- 

and  it  is  therefore  occasionally  difficult  to  distinguish  them.     In 

Itw  former,  however,  the  pulse  is  slow  and  the  respiration  regular  and 

deep  ;  lu  the  hitter,  the  pulse  is  more  rapid,  is  often  irregular,  as  is  also 

^m     the  respiration  ;  in  the  former,  there  is  increased  heat  of  the  head  i  in 

IH    tbe  latter,  the  temperature  of  this  part  of  the  body  is  unchanged  ;  in 

V    carabffml  oongestioti  the  symptoms  are  transient ;  in  embolism  they  are 
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more  lasting  ;  in  the  former  there  is  often  a  distinct  premonitor] 
stage  ;  in  the  latter,  the  attack  always  takes  place  without  a  inomcnt'i 
warning.  In  the  former,  though  there  may  be  cardiac  difficulties,  the] 
are  different  from  those  predisposing  to  embolism,  which  are  consecu 
live  to  endocarditis — generally  rheumatic — and  which  implicate  lh< 
semi-lunar  or  tpitra)  valves,  and  in  the  fact  that  recovery  from  an  at 
tack  of  cerebral  congestion  is  generally  completej  which  is  rarely,^ 
case  in  embuUsm.  fl 

From  thrombosie,  cerebral  congestion  \a  diagnosticated  by  the  cdr 
cumstancos  that  in  the  former  the  progress  of  the  disease  is  8low,  thai 
there  is  usually  wvll-marked  paralysis  from  the  beginning ;  that  the  phe- 
nomena indicating  mental  disturbance  are  more  strongly  pronounced; 
that  the  articulation  and  memory  for  words  are  more  permanently  af- 
fected ;  and,  notwithstanding  occasional  remissions,  by  the  persistency 
and  gradual  advance  of  the  symptoms. 

In  softening  there  are  often  a  sudden  loss  of  consciousness,  persiflt- 
etit  hemiplegia,  and  death  in  a  few  days.  Again,  there  is  deliriuin 
without  paralysis  or  convulsions,  and  in  other  cases  there  is  a  gradual 
accession  of  the  symptoms.  This  latter  is  the  only  form  liable  to  be 
mistaken  for  cerebral  congestion.  It  is  attended  with  headache,  feeble^ 
nesa  uf  intellect,  and  a  gradually  advancing  paralysis  generally,  bcgia< 
ning  in  one  of  the  lower  extremities,  and  extending  to  the  whole  oi 
one  side  of  the  body.  The  speech  is  always  seriously  impaired,  and 
the  mental  disorder  is  of  a  far  graver  character  than  that  due  to  cere- 
bral congestion.  The  gradual  advance  of  the  affection  to  a  fatal  ter- 
mination is  ako  a  characteristic  circumstance. 

With  urina^mia,  cerebral  congestion  may  be  confounded,  if  only  the 
more  obvious  head  symptoms  be  taken  into  consideration.  The  his- 
tory of  the  case  and  full  inquiry  will  always,  however,  enable  the  propel 
discrimination  to  be  made.  Thus,  in  unna^mia  the  existence  of  kidney 
disease,  as  evidenced  by  a  chemical  and  microscopical  examination  oi 
the  urine,  the  anasarca  of  the  face  or  limbs,  and  the  repeated  att 
of  convulsions  and  coma,  will  be  sufficient  diagnostic  marks. 

From  epilepsy,  cerebral  congestion  is  distinguished  by  the  fact 
the  former  is  not  preceded  by  the  group  of  symptoms  constituting  the 
first  stage  of  congestion  ;  that  the  congestion  of  the  vessels  of  the  fac€ 
and  neck  is  preceded  by  a  death-like  paleness  ;  that  an  aura  is  often 
present  ;  that  there  may  be  a  peculiar  cry  ;  that  the  patient  doee  not 
stagger  and  fall  slowly  to  the  ground,  but  drops  as  if  knocked  down 
by  a  severe  blow  ;  and  that  the  tongue  is  frequently  bitten.  The  re- 
verse is  the  case  as  regards  all  these  phenomena  in  cerebral  congestion. 
Nevertheless,  so  accurate  and  experienced  an  observer  as  Trousseau, 
in  his  clinical  lecture  on  "  Apoplectiform  Cerebral  Congestion  in  its  Re- 
lations to  Epilepsy  and  Eclampsia,^^ '  confounds  the  two  conditions. 
'  "  Cliak|u«  M^itiiJV  tome  U.,  p.  (16.    Alto  Btuire'i  Traiul&Uoii,  Loiudon,  ISftS,  ]k  19. 
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Trousseau^ft  Tiews  on  this  aubject  do  not,  however,  appear  to  be  accepted 
by  any  large  namber  of  medical  authorities.  Epileptic  vertigo  is,  sis 
1^  be  Khown  at  a  proper  place,  a  very  differeut  affection  from  any 
form  of  cerebral  congestion,  and  u  not  likely  to  be  confounded  with 
It  £pi]eptic  mania  has,  likewise^  very  few  points  in  common  with  the 
daseue  under  cooj^ideration. 

tn  9lomacbal  vertigo  the  attacks  of  dizziness  are  often  severe,  but 
they  ari*  clearly  associated  with  gastric  derangement,  and  only  occur 
while  the  stomach  is  digesting  its  contents.  Other  symptoms  of  dys- 
peptic will  abo  be  noticed,  while  the  mental  and  physical  disturbances, 
which  constitute  so  prominent  a  feature  of  cerebral  congestion,  are  ab- 
MOt^     The  distinction,  however,  is  not  always  made. 

In  auditory  vertigo,  or  M6nidre*8  disease,  the  dizziness  is  accompa- 
nied  with  aural  troubles,  such  as  deafnes**  and  tinnitus  ;  the  face  is  pale  j 
aud  there  is  almost  invariably  vomiting,  or  at  least  intense  nausea. 
Moreover,  when  there  is  loss  of  consciousness,  the  premonitory  symp- 
tomfi  are  not  such  as  precede  the  second  stage  of  cerebral  congestion, 
but  are  connected  with  the  function  of  audition* 

From  cerebral  amemia,  the  first  stage  of  congestion  is  frequently  not 
dearty  distinguished,  and  I  have  seen  several  cases  in  which  patients 
llid  been  treated  for  the  one  condition  when  the  other  was  indubitably 
prefenl.  In  both  there  are  headache,  sense  of  constriction,  vertigo, 
DCMsei  in  the  ears,  numbness,  mental  confusion,  loss  of  memory,  inapti- 
Inde  for  labor  of  any  kind,  and  at  times  loss  of  consciousness.  But  in 
HUiiQ]»  the  face  is  not  flushed,  the  carotid  and  temporal  arteries  do  not 
throb  with  violence  ;  the  pulse  is  quick,  feeble,  and  irregular,  the  res- 
pimlion  is  harried,  the  pupils  are  dilated,  there  are  bellows  murmurs 
St  the  base  of  the  heart  and  in  the  veins  of  the  neck,  and  the  general 
of  the  patient  is  not  of  that  rugged  appearance  so  generaUy 
ited  with  cerebral  congestion.  In  the  syncope  of  cerebral  anae- 
mia, the  palenesa  of  the  face,  coldness  of  the  skin,  and  fecblenesa  of 
Ika  hearths  action,  will  serve  to  draw  the  line  between  it  and  the  apo* 
pleeiic  form  of  congestion.  The  ophthalmoscope  will  at  all  etagee 
pfove  of  great  value  in  the  diagnosis. 

Prognosis. — The  prognosis  is  materially  modified,  according  to  the 
■taice  of  the  disease  present  when  the  patient  is  seen,  and  the  form  of 
»tf  ■  'in  which  he  may  be  suffering.  Active  eerel>ral  congestion  is 
m  II'  arable  type  than  the  passive.     If  the  affe<?tion  has  not  gone 

h&fimd  the  first  stage,  a  fortunate  t9«ne  may  safely  be  predicted  under 
thd  use  of  suitable  medical  treatment  ;  but,  if,  through  neglect  or  im- 
treatment,  or  indiscretion  on  the  part  of  the  patient,  the  disease 
fully  developed,  the  prognosis  is  much  more  grave.  I  have 
known  a  death  to  take  place  in  any  patient  from  this  disease 
dttriB|i^  the  premonitory  stage.  The  apoplectic  and  soporific  forms  are 
the  moat  gnve,  jind  the  prognosis  is  rendered  more  unfavorable  with 
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each  attack.  The  epileptic  fonxi  is  ordinarily  not  dangerous  to  life, 
nor  18  the  paralytic,  maniacal^  or  the  aphakic,  except  in  old  persons. 
OccasionaHy,  however,  even  in  young  and  robust  patients,  death  en- 
Bues  during  the  paroxysms  of  these  forms. 

The  liability  to  secondary  lesions,  such  as  softening,  cerehritis,  hi-ra- 
orrhage,  aneurisms,  general  paralysis,  etc,  must  be  taken  into  account 
wbeji  forming  a  prognosis.  The  more  frequent  the  paroxysms  of  any 
form,  the  greater  the  risk  of  some  such  finality. 

The  habits  of  the  patient  are  also  important  elements  in  forming 
an  opinion  in  regard  to  the  ultimate  result.  If  these  are  bad,  and  are 
persisted  in,  the  probability  is  that  no  treatment  will  be  of  much  avail 
in  preventing  a  recurrence.  Moreover,  by  such  a  condition  of  the  brain 
as  the  excessive  use  of  alcohol,  inordinate  mental  exertion,  or  contin- 
ual emotional  excitement  induces,  the  chance  of  escaping  some  sec* 
ondary  morbid  process  is  very  much  lessened. 

Of  the  one  hundred  and  seven  fully  developed  casea  which  have 
been  ander  my  observation  during  the  past  eight  years,  there  were 
eighteen  deaths ;  seven  from  the  apoplectic  form,  all  after  repeated 
attacks  ;  three  from  the  maniacal,  one  of  which  was  that  of  a  young 
man  about  thirty  years  of  age  ;  and  seven  from  secondary  lesions.  Of 
these  latter,  four  were  from  softening,  one  from  cerebritis,  one  from 
b»morrhage,  and  one  from  general  paralysis. 

Morbid  Anatomy. — ^There  are  certain  appearances  seen  in  the  brains 
of  those  who  have  died  of  cerebral  congestion  which  are  characteristic, 
although  it  must  be  confessed  that  some  or  all  of  them  aro  occasionally 
absent.     These  are  ; 

An  increased  size  of  the  capillaries  and  large  blood-vessels,  both  of 
the  brain  and  the  pia  raaten  It  thus  happens  that,  when  a  section  of 
the  brain  is  made,  the  red  points  ordinarily  seen  are  larger  and  more 
numerous  than  usual,  and  that  the  pia  mater  presents  in  spots,  or 
throughout  its  extent,  a  red  or  rose-colored  appearance. 

The  white  matter  of  the  brain  is  increased  in  consistence  and  den- 
sity, and  the  gray  matter  is  red,  or  even  violet  in  hue. 

There  is  sometimes  a  large  quantity  of  euharachnoidean  effusion  ; 
the  ventricles  may  contain  an  excessive  amount  of  fluid,  and  the  cho- 
roid plexusea  are  often  enlarged. 

If  there  have  been  repeated  attacks  of  cerebral  congestion,  it  is 
not  nnuBual  to  find,  by  microscopical  examination,  little  granules  of 
hfematin  in  contact  with  the  blood-vessels.  The  same  means  of  explo- 
ration shows  the  minuter  capillaries  to  be  more  than  naturally  tortuous* 
and  to  have  little  aneurysmal  swellings.  These  may  or  may  not  involve 
the  whole  circumference  of  the  vessel.  Their  presence  and  import 
were  first  pointed  out  by  Laborde.* 

*  '*  Ia  mmolluMnient  ei  ooagMtioo  du  cervcau  {MitMsipftl^meal  oontidlrAs  Aa  de 
tieillard,"    Paris,  1866.  # 
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On  making  a  transverse  fiection  of  the  hemisphere,  a  cribriform 
l^pearitice  is  seen,  if  the  patient  has  repeatedly  suffered  from  attacks 
of  cerebral  congestion,  and  especially  if  he  be  advanced  in  years.  This 
tM  dtie  to  the  presence  of  numerous  little  holes  with  sharply-defined 
The  brain-tissue  bounding:  these  is  generally  -without  mate- 
mere,  either  in  color  or  consistence.  This  condition,  called  by 
Durmnd-Fardel,'  to  whom  the  credit  of  first  describing  it  is  usually 
giren,  "  lY'tat  cribl^,'*  is  supposed  to  be  due  to  the  fact  that  the  vessels 
have  be<»n  so  distended  during  life  as  to  press  with  increased  force 
qpoD  the  perivascular  tissue,  and  that,  shrinking  after  death,  they  no 
loDgor  fill  their  former  space,  which  remains  empty,  Calmeil*was 
the  first  to  notice  this  condition,  lie  has  very  often  found,  in  maniacs, 
tiM  white  substance  rendered  cribriform  by  vessels  distended  with 
blood,  Hometiraes  empty,  but  always  greatly  dilated.  This  state,  al- 
though frequently  met  with  in  congestion,  is  not  uncommon  in  other 
pathological  conditions,  such  as  the  several  forms  of  softening,  of 
which«  however,  congestion  is  often  the  first  stage. 

Du  rand -Far  del'  calls  attention  to  the  fact  that,  on  making  sectiona 
of  the  medullary  substance  of  the  cerebrum,  it  is  not  uncommon  to  find 
in  cae4^s  of  congestion  rose-colored  patches  scattered  throughout  its 
•ttbstaaocu  On  examining  these  with  a  lens,  they  are  seen  to  consist  of 
t  lafge  Qqmber  of  delicate  vcsseln  partially  injected.  I  have  never  wit- 
PDinril  this  appearance,  except  in  one  instance,  noT  is  it  ooticed  by  au- 
tlion  on  the  subject  generally. 

If  the  congestion  has  been  severe  or  long  continued,  the  convolutions 
May  b©  lo  a  considerable  extent  obliterated  by  the  compression  of  the 
hnkn  against  the  internal  wall  of  the  cranium.  At  the  same  time,  the 
anembraoefl  of  the  brain  are  rendered  dry  and  viscous  from  the  pressare 
to  wliich  they  have  been  subjected. 

in  |»as0ive  congestion  the  sinuses  of  the  dura  mater  are  the  chief 
•CttUi  of  vascular  turgescence  ;  the  veins  generally  are  distended,  and 
there  Ib  ordinarily  a  greater  amount  of  serous  effusion  in  the  subanach- 
noid  space  than  in  the  active  variety  of  the  disease. 

Plthology. — It  is  almost  useless  at  this  day  to  discups  the  question 
ol  the  poasibility  of  the  quantity  of  blood  in  the  brain  being  subject  to 
vaiiAtion.  Still,  it  may  be  interesting  to  recall  briefly  the  facts  which 
«rtsb1Uh  the  affirmative  in  the  matter. 

In  the  cases  of  infants,  in  whom  the  anterior  fontanelle  is  still  open, 
tht^  Mculp  is  seen  to  be  elevated  above  the  level  of  the  skull  when  the 
is  dependent,  and  depressed  when  the  head  is  elevated. 

Tliemne  fact  is  observetl  in  persons  who  have  suffered  injury  of  the 


*  **TVtJU  pratique  det  maladies  dea  Tieillardi.. 
IfTl. 

•  **  D«  U  |Mr»ly46  afiMMir«e  cbes  let  AliiD^a,''  tbe.    Pftric,  ISSe. 
*(;^«fL,Pkri»,  187a,  p  21. 
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Akull,  involvuig  the  loss  of  a  portion  of  its  substaocc.  Daring  strong 
emotional  excitement,  or  the  action  of  any  cause  capable  of  increaaing 
the  force  of  the  circulation,  the  scalp  is  elevated.  From  the  action  of 
opposite  canscs  it  is  depressed.  Both  in  infants  and  in  persons  who 
have  received  injuries  such  as  those  cited,  the  scalp  is  seen  to  be  de- 
pressed during  sleep,  and  to  rise  as  soon  as  the  individual  awakes. 

A  dependent  position  of  the  head  causes  a  sensation  of  fuUn^eS)  W 
even  pain,  and  blood  may  flow  from  tlie  nostrils.  The  eyes  are  observed 
to  be  **  bloodshot/'  and  the  countenance  indicates  congestion.  A  tu- 
mor, a  ligature,  or  any  other  cause  capable  of  exerting  pressure  on  the 
jugular  veins,  will  produce  like  effects.  Ophthalmoscopic  examination 
under  snch  circumstances  shows  the  veins  of  the  retina  to  be  enlarged, 
indicating  that  an  obstruction  exists  to  the  return  of  blood  through  the 
ginuses  and  veins  within  the  cranium.  Post-mortem  examination  of 
persons  djnng,  who,  during  life,  have  suffered  interruption  to  the  per- 
fect return  of  blood  from  the  head,  reveals  the  existence  of  intracranial 
congestion*  Animals,  subjected  to  experiments  calculated  to  act  in  the 
manner  stated,  are  after  death  found  to  have  congested  brains. 

In  animals  bled  to  death  the  brain  is  foimd  ana»mic  to  an  extreme 
degree. 

Direct  experiment  still  more  positively  establishes  the  fact  nnder 
consideration.  If  a  portion  of  the  skull  of  an  animal  bo  removed,  and 
the  aperture  be  then  securely  closed  with  a  watch-glass,  the  vessels  will 
be  seen  to  enlarge  and  contract  according  to  the  cause  brought  into 
action,  and  the  brain  will  be  correspondingly  elevated  or  depressed. 

By  means  of  an  instrument,  devised,  independently  of  each  other,  by 
Dr.  S.  Weir  Mitchell  and  myself,  the  degree  of  pressure  within  the  cra- 
nium can  be  accurately  measured.  It  is  thus  seen  that  the  quantity  of 
blood  cu'cnlating  in  the  brain  nndergoes  material  variation.* 

The  anatomical  arrangement  of  the  blood-vessels  of  the  cerebral  tis- 
sue is  such  as  to  admit  of  an  enlargement  of  their  calibre  without  neces- 
sarily subjecting  the  perivascular  substance  to  pressure.  Robin*  dis- 
covered the  existence  of  Rheaths  around  these  vessels,  and  his  observa- 
tions were  subsequently  confirraed  by  His,'  who  ascertained  that  the 
same  arrangement  exists  in  the  spinal  cord.  According  to  His,  "*  Fine 
transverse  sections  of  a  hardened  brain,  having  its  vessels  injected  or 
otherwise,  show  that  all  the  blood-vessels,  arteries,  veins,  and  even 
capillaries,  are  suiTOunded  by  a  clear  space,  broadest  in  the  case  of  the 

*  For  a  more  complete  argument  on  the  sobject,  and  for  a  atateraent  in  detail  of  the 
eiperimentfl  of  Mr,  Durham  and  myaolf  on  this  point,  the  reader  h  referred  to  lb«  author's 
mofkOgTaph,  '* Sleep  and  its  Duran^ementa.^"  Philadelphia:  J.  B.  Lfppincott  k  Go.,  1670. 
The  cq)halo<h;tmomcter  referred  to  ia  the  testis  described  in  that  work  (Appendix),  and 
also  Iti  thf  introd«ction  to  this  treatiw. 

*  Journal  '/<•  In  phfmnhffie  de  Vhomme  et  dfs  animaui^  18B9,  p.  fi27. 

■  **  ^itschrift  fur  WiaacnMhaftlichc  Zoologic,"  1 866,  B.  it.,  quoted  in  |he  Journal  oj 
Anatomj/  tmd  Fkif*iology,     Translation  by  Dr  Basiiau. 
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larger  vesaels,  but  in  all  cases  quite  sharply  defined  externally.  In 
tnoiTOTM  sections  the  yessels  are  seen  to  be  surrounded  by  a  riiig-Uke 
•IMce,  and  in  parallel  sections  the  space  t^  seen  on  each  Bide  of  the 
tnink  <.»f  the  vessel,  and  follows  it  in  all  its  ramifications," 

These  perivascular  canals  are  lined  b}'  a  hyaUne  membrane,  and  are 
capable  of  being  injected,  and,  in  oases  of  chronic  congestion,  may  be- 
come permanently  enlarged,  go  as  to  cause  the  appearance  referred  to 

er  the  heading  of  morbid  anatomy. 

The  pathology  of  the  subject  receives  further  elucidation  from  a  con* 
ndcmtion  of  the  causes  capable  of  giving  rise  to  cerebral  congestion^ 
and  which  have  been  already  mentioned  in  detail. 

Treatment. — Recollecting  the  two  grand  forms  of  cerebral  conges. 
tioD»  the  principles  which  shoald  guide  us  in  treatment  will  be  clearly 
apparent.  In  the  active  type  of  the  disease,  the  force  of  the  cerebral 
ctrenlation  and  the  quantity  of  blood  in  the  blood-vessels  of  the  brain 
are  lo  be  lessened  ;  in  the  passive  variety,  the  force  of  the  circulation 
it  to  be  increased,  and  at  the  same  time  the  accumulation  of  blood  in 
Uie  ▼eini  to  be  diminished.  In  the  active  form  of  this  affection,  the 
ahitraction  of  blood  from  the  arm  was  formerly  very  generally  practised, 
Irat  ia  now  rarely  perfomed,  I  have  never  seen  a  case  in  which  it  was 
ilN|iiir0fl.  LtK-al  bleeding  is  more  generally  applicable,  and  a  few  cups 
lo  the  nape  iif  the  neck  will  often  afford  marked  relief.  T-<eeches  to  the 
l«iiplea  are  also  oneful,  though  they  are  preferably  applied  just  inside 
die  DOftrils.  I  have  many  times  witnessed  the  most  satisfactory  resnlts 
from  a  coaple  of  leeches  thus  used,  and  from  accidental  nasal  hferaor- 
rliagte* 

The  applination  of  the  actual  cautery  to  the  n:ipe  of  the  neck  is 
abo  a  moasurc  of  value,  especially  in  the  earlier  stages.  It  is  prefer- 
able, I  tliink,  to  any  other  form  of  counter-irritation^  and,  when  prop- 
erty done,  in  not  at  all  painful.  It  seems  to  have  a  positive  and,  in 
tome  ca«e§,  an  immediate  influence  in  dtmimBhing  the  calibre  of  the 
eerebral  arteries. 

Cold  is  another  very  nsoful  agent  in  the  treatment.  It  may  b©  ap- 
plied to  the  nape  of  the  neck,  or  directly  to  the  cranium,  either  as  very 
water  or  in  the  form  of  ice. 

The  advantages  of  position  should  also  be  brought  to  bear.  The 
•hould  be  kept  elevated,  especially  during  sleep,  and  no  severe 
oraaenlar  exertion  should  be  taken  while  stooping. 

The  clothing  should  be  kept  loose  about  the  neck.  As  a  derivative, 
iaster  applied  to  the  epigastrium  is  often  of  service  ;  and 
y  bo  8ai<l  of  warm  or  even  hot  water  to  the  feet,  Blisters 
I  rmrely  employ,  though  I  have  occasionally  done  so  with  advantage. 

The  constant  galvanic  current  possesses  the  power  of  contracting 
ibe  eerebral  blood-vessels,  when  so  used  as  to  stimulate  the  sympatbetio 
For  this  purpose^  one  pole  should  be  placed  over  this  nerve  in 
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the  neck,  and  the  other  on  the  hack  of  the  neck,  as  low  down  aa  the 
seventh  cervical  vertebra.  The  current  from  about  fifteen  Smee*8  cells 
is  sufficient,  and  it  should  not  be  allowed  to  act  for  more  than  two 
minuten.  If  extreme  vertigo  be  produced,  the  number  of  cells  should 
be  lessened.  This  property  of  the  primary  current  was  first  pointed  out 
by  Bernard,  Waller,  and  Budge,  but  its  demonstration  by  the  ophthal- 
moscope was  first  made  by  myself.  Observation  with  this  instrument, 
while  the  current  is  acting,  shows  that  the  vessels  of  the  retina  con- 
tract, and  hence  there  can  be  no  doubt  that  the  result  is  produced 
upon  those  of  the  brain.  A  similar  effect  is  caused  by  passing  the 
current  directly  through  the  brain,  the  poles  being  applied  to  the 
mastoid  processes.  A  slight  feeling  of  vertigo  follows  both  when  the 
circuit  la  closed  and  opened.  The  good  effects  of  this  practice  are  well 
marked,  a  few  applications  being  often  sufficient  to  abolish  the  vertigo 
and  unpleasant  feelings  in  the  head,  and  to  restore  mental  and  physical 
activity. 

Of  internal  remedies  the  number  is  not  large,  and  those  which  it  is 
advisable  to  employ  arc^  generally  effectual,  with  or  without  the  exter- 
nal measures  mentioned,  in  entirely  relieving  the  patient. 

First  among  these  must  be  placed  the  bromide  of  potassium.  Sev- 
eral years  ago  T  pointed  out  the  value  of  this  medicine,  and  explained 
the  rationale  of  its  action.  As  others  have  since  claimed  the  discovery 
as  their  own,  1  hope  I  may  be  exeused  for  cjiioting  the  following  pas- 
eage  from  a  memoir  upon  an  analogous  subject,*  in  which  the  action 
of  the  bromide  is  clearly  indicated  : 

*'  Bromide  of  potassium  <\an  almost  always  be  used  with  advantage 
to  diminish  tlie  amount  of  blood  in  the  brain,  and  to  allay  any  excite- 
ment of  the  nervous  system  that  may  be  present  in  the  sthenic  form  of 
insomnia.  That  the  first-named  of  these  effects  follows  its  use,  I  have 
recently  ascertained  by  experiments  upon  living  animals,  the  details  of 
which  will  be  given  hereafter.  Suffice  it  now  to  say  that  I  have 
administered  it  to  dogs  whose  brains  have  been  exposed  to  view  by 
trephining  the  skull,  and  that  I  have  invariably  found  it  to  lessen  the 
quantity  of  blood  circulating  within  the  cranium,  and  to  produce  a 
shrinking  of  the  brain  from  this  cause.  Moreover,  we  have  only  to 
observe  its  effects  upon  the  human  subject,  to  be  convinced  that  this 
is  one  of  the  most  important  results  of  its  employment.  The  flushed 
face,  the  throbbing  of  the  carotids  and  temporals,  the  suffusion  of  the 
eyes,  the  feeling  of  fullness  in  the  head,  all  disappear  as  if  by  magic 
under  its  use.  It  may  be  given  in  doses  of  from  ten  to  thirty  grains, 
the  latter  quantity  being  seldom  required,  but  may  be  taken  with 
perfect  safety  in  severe  cases. '^ 

Since  then,  experiments  with  the  cephalo-hapmometer  and  ophthal- 
moscope have  abundantly  confirmed  these  views,  and  more  extensive 
*  *'  On  Sleep  and  Insomnia."     AVw  York  Medical  Journal,  Jiine,  166B,  p.  208. 
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ence  in  the  treatment  of  cer(?bral  congestion  has  placed  the 
matter  beyond  the  possibility  of  a  doubt.  Other  observers  have  also 
conlirmed  the  opinions  here  expressed. 

The  presoription  which  I  usually  employ  consists  of  bromide  of 
potaaaium,  ?  j  ;  water,  3  iv  ;  of  this  a  teaspoonful  is  taken  three  times 
%  day  in  a  little  water.  Occasionally  the  bromide  Is  increased  to  5  iss, 
&fid  sometimes  a  saturated  solution — which  contains  grs.  xxx  to  3  j — 
is  uaenL  I  continue  the  medicine  till  drowsiness,  a  slight  feeling  of 
w««k]i«8S  in  the  legs,  and  contraction  of  the  blood-vesselB  of  the  retina 
— detected  by  the  ophlhahoojicope — are  produced.  The  more  promi- 
nent head-symptoms  generally  disappear  in  four  or  five  days,  and  the 
results  above  mentioned  ensue  in  about  ten  days. 

Latterly  I  have  used  the  bromide  of  sodium  in  corresponding  dooes 
iiitt4iftf!  of  the  bromide  of  potassium.  It  is  more  pleasant  to  the  taate, 
and  does  not  cause  so  much  constitutional  disturbance  as  sometimes 
followft  the  administration  of  the  bromide  of  potassium  in  large  dosea. 
The  bromide  of  calcium  is  also  well  adapted  to  the  treatment  of  casee 
of  active  cerebral  congestion,  and  has  the  advantage  over  the  other 
bromides  of  acting  more  promptly, 

Au  is  well  known^  ergot  possesses  the  property  of  constricting  the 
organic  muscular  fibre.  This  property  has  for  several  years  past  led  to 
ita  successful  application  to  the  treatment  of  those  diseases  of  the  spinal 
eord  in  which  it  is  desirable  to  lessen  the  amount  of  blood  in  ite  yes- 
■els.  It  is  only  lately,  however,  that  this  agent  baa  been  employed  in 
nmilar  affections  of  the  brain.  From  my  own  experience,  as  well  as 
from  a  consideration  of  the  investigations  of  others,  I  am  entirely  satis- 
fied that  ergot  does  contract  the  cerebral  vessels,  and  hence  that  it  di- 
miuiHhes  the  quantity  of  intracranial  blood.  Among  the  first,  if  not 
the  very  first,  to  call  attention  to  this  property  was  Dr.  CJharles  Ald- 
ridgey*  who  noticed  that  after  the  administration  of  a  full  dose  he  found 
il  to  CAttM  **  contraction  of  the  arteries  of  the  retina  and  loss  of  the 
etpillaiy  tint  of  the  disk.*'*  My  own  observations  arc  entirely  in  accord 
with  these  results.  I  have  repeatedly  found  a  single  dose  of  two 
drachms  of  the  fluid  extract  produce  a  decided  diminution  in  the  calibre 
of  the  retinal  arteries,  and  a  marked  pallor  of  the  disk« 

In  addition,  some  recent  cxpcrimmts  which  I  have  performed  upon 
dogs,  in  which  the  ergot  was  administered  hypodcrmically  in  doses  of 
from  one  to  three  drachms  of  the  fluid  extract,  after  the  animals  had 
been  trephined  and  the  cephalo-hiemoroeter  inserted  into  the  opening 
in  the  skall,  showed  from  the  falling  in  the  tube  that  the  intracranial 
fftman  was  notably  Ic^^ened. 

Applying  these  fact«  clinically,  it  is  found  that  ergot  is  of  very 

Eralue  in  the  treatment  of  active  cerebral  congestion  in  all  its 
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*  **  Wsit  BidiDf  LututUc  Aaylam  EcporU,*'  vol.  I.,  p.  71,  Loodon,  18^1 ;  ilio  vol.  IlL, 
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forme,  but  especially  in  the  first  or  hyponemic  stage.  I  am  in  fht 
habit  of  giving  drachm-doses  of  the  fluid  extract  three  times  a  day,  ii 
cornhination  with  some  one  of  the  bromides.  An  excellent  fonnuliijj 
sodii  bromidi,  3  j  ;  ergotie  ext.  fiuidi,  3  iv.  M.  ft.  soL  Dose,  a  M 
spoonful  three  times  a  day.  ^ 

Or  the  ergot  may  be  given  alone,  either  in  the  form  of  the  floii 
ertract,  or  of  the  ergotin  of  Boaujon,  which  is  simply  a  solid  extract 
This  latter  is  made  into  pills  of  from  three  to  five,  or  even  ten  graioi 
each,  one  of  which  should  be  administered  three  times  a  day.  fl 

In  the  first  or  hypersemic  stage,  and  especially  where  the  paini 
the  head  has  been  a  prominent  feature,  I  have  frequently  seen  prompi 
relief  of  the  cerebral  distress  from  the  administration  of  ten  or  fifteei 
grains  of  paullLnia.  The  fluid  extract,  a  more  eligible  preparatioT 
than  the  powder,  may  be  given  in  doses  of  a  half  to  a  full  teaspoonftd 

In  conjunction  with  these  remedies  I  very  generally  employ  tin 
oidde  of  zinc,  which  experience  has  taught  me  is  a  powerful  agent  u 
relieving  cerebral  congestion^  and  giving  tone  to  the  nervous  system. 
It  should  be  given  in  doses  of  grs.  ij,  three  times  a  day,  either  in  the 
form  of  a  pill  or  powder,  and  to  avoid  any  nausea  should  be  t^ei 
after  meals. 

At  the  end  of  about  ten  days  it  will  generally  be  found  that  undei 
this  treatment  all  symptoms  of  congestion — subjective  and  objective— 
have  disappeared,  leaving  a  little  debility  and  mental  depression.  I1 
then  becomes  expedient  to  give  tonics  and  restoratives,  and  thoM 
which  have  a  special  action  on  the  nervous  system  are  to  be  preferred 
Among  them,  strychnia,  phosphorus,  and  cod-liver  oil  stand  first. 

Strychnia  may  be  advantageously  administered  in  conjunction  witi 
iron  and  quinine  dissolved  in  dilute  phosphoric  acid,  as  in  the  follow- 
ing formula  :  Strychnias  sul.,  gr,  j  ;  ferri  pyrophosphatis,  quiniee  sul., 
M3  j  ;  acid,  phosp,  dil,  zingiberis  sjTUpi,  aa  3  ij.  M.  ft,  mist.  Done, 
a  teaspoonful  three  times  a  day  in  a  little  water,  I  prefer  this  extem- 
poraneous prescription  to  any  of  the  syrups  or  elixirs  with  like  ingredi- 
enta.  If  for  any  reason  the  iron  and  quinine  are  not  indicated,  th€ 
strychnia  can  be  given  alone  with  the  dilute  phosphoiac  acid. 

The  eucalyptus,  in  the  form  of  the  fluid  extract,  has  certainly  in 
my  hands  been  productive  of  excellent  results  in  the  treatment  of  the 
hyperflemic  stage  of  cerebral  congestion,  Tliis  has  been  especially  the 
caae  in  those  instances  in  which  a  malarious  influence  waa  present,  bat 
in  which  quinia  could  not  have  been  given  without  running  the  rislc 
of  still  further  adding  to  the  quantity  of  intracranial  blood.  An 
ounce  of  the  bromide  of  sodium  may  be  dissolved  in  four  ouncea  ol 
the  fluid  extract,  and  a  teaspoonful  taken  three  times  a  day.  ^m 

Hydrobromic  acid  is  of  no  service  in  the  treatment  of  ceret| 
congestion,  except  as  a  solvent  for  the  sulphate  of  quinia,  the  injnil- 
ouB  efiteots  of  which  upon  the  brain  it  modifies  or  prevents.    A  drachm 
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of  FothergiirB  Bolation  will  counteract  the  congestive  tendency  of 
ibout  two  grains  of  the  sulphate  of  quinia.  It  may  in  some  cases  be 
advantageously  subBtituted  for  the  dilute  phosphoric  acid  of  the  for- 
mula just  given. 

Phosphorus  almost  always  acts  well  in  such  cases  as  those  under 
eon*idenitioD.  It  may  be  given  in  the  form  of  the  phosphorated  oil, 
ai  in  the  following  formula:  ^.  Olei  phosphorat,,  J  ss  ;  mucil.  aca- 
cias, I  j  ;  olei  bergamii,  gtt.  xl,  M,  ft.  emulsion.  Dose,  gtt.  xv.  three 
times  a  day* 

A  very  elegant  preparation  of  phosphorus  is  the  phosphide  of  sdnc. 
The  chcraical  formula  of  this  substance  is  Zn^  P,  and  consequently  a 
graio  represents  a  little  more  than  one-seventh  of  a  grain  of  phoe- 
l^onia.  The  proper  dose,  therefore,  is  about  the  tenth  of  a  grain.  I 
VBOally  prescribe  it  in  cerebral  congestion,  according  to  the  following 
prescription  :  ij.  Zinci  phosphidi,  grs.  iij  ;  rosar.  conserv.,  q.  a.  M. 
ft,  in  piL  no.  xxx.  Dose,  one  three  times  a  day.  Instead  of  the  con- 
ierve  of  roses,  grs*  x  of  the  extract  of  nux  vomica  may  be  substituted 
if  -  I  is  not  being  administered  in  some  other  form. 

r  very  useful  form  for  administering  phosphorua  is  the 
pbospborated  resin,  which  contains  four  per  cent,  of  phosphonis,  thor- 
oughly rubbed  up  with  ninety-six  per  cent,  of  resin.  This  is  made 
into  pills  with  conserve  of  roses,  or  some  other  excipient.  The  dote 
it  tbont  half  a  grain,  containing  the  one*fiftieth  of  a  grain  of  phos- 

pbOFItll. 

Latterly  I  have  made  much  use  of  arsenious  acid  in  cerebral  con- 
gwtion^  rspecittlly  in  cases  which  have  been  the  result  of  mental  exer- 
tion or  anxiety.  Its  action  is  certainly  preferable  to  that  of  Fowler's 
•otBtkin.  It  ahottld  bo  given  in  doses  of  about  the  fiftieth  of  a  grain, 
and  after  eating,  and  should  be  continued  for  several  weeks.  Lisle ' 
adnhltsteire  it  in  the  quantity  of  from  a  fourth  to  the  third  of  a  grain 
daily,  and  there  is  no  doubt  that  it  may  be  given  to  this  extent  with- 
octt  danger.  I  have  never,  however,  unless  there  was  manifest  insan- 
ity, used  it  tn  these  doses. 

In  thosf  ra5e»»  in  which  there  are  dyspeptic  symptoms — ^and  they 
eoDstitute  the  majority — the  administration  of  pepsin  and  powdered 
ehareoal  with  (*ach  meal  will  be  of  decided  benefit ;  and  in  such  caaes 
oth  is  often  of  great  service. 

Such  is  the  treatment  I  have  found  to  be  most  advantageous  in 
active  cerebral  congestion,  and  I  rarely  have  occasion  to  supplement  it 
with  other  measures,  unless  some  special  indication  in  to  be  fulfilled. 
Thus,  if  the  bowels  are  constipated,  a  mild  purgative  may  be  given,  or 
|if«f^fably  an  enema  of  warm  water  or  olive-oil  ;  or,  if  the  urine  is 
and  high-colored,  saline  diuretics  are  usefuL 

*  **  Dtt  imitement  de  1*  congestion  c£r6brale  et  de  U  folie  arec  oougeelioo  ot  liaUud' 
IMr  faddo  tfet^ou.**    Fvu,  187L 
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In  the  passiye  fonn  of  the  disease  it  i»  sometimea  advisable  to  give 
stimulants,  which  may  be  done  from  the  first  in  conjunction  with  the 
bromide  of  potassium,  sodium,  or  calcium,  with  ergot.  Aloohol  in 
some  form  is  to  be  preferred  when  it  is  well  borne,  though  carbonate 
of  ammonia  is  sometimes  a  useful  substitute.  In  several  cases  of  pas- 
sive cerebral  congestion  in  old  people^  and  in  one  notable  instance 
occurring  in  the  person  of  a  very  prominent  elderly  gentleman  of  this 
city,  I  derived  the  most  satisfactory  results  from  sulphuric  ether  in- 
haled from  a  handkerchief  to  the  extent  of  a  teaspoonf ul,  several  timee 
a  day.  The  pain,  constriction,  vertigo,  numbness,  wakefulness,  and 
inability  to  exert  the  mind^  were  lessened  with  every  dose,  and  finally 
entirely  disappeared.  Ether  may  likewise  be  given  by  the  stomach — 
gtt,  XV  several  tmies  daily — in  case  the  inhalation  is  contraindicated 
from  any  cause. 

Of  course,  any  influence  capable  of  interfering  with  the  due  return 
of  blood  from  the  bead  should  be  counteracted  at  once. 

In  the  two  cases  of  aphasic  cerebral  congestion  of  the  passive  form, 
to  which  reference  has  been  made,  I  denved  the  most  signal  benefit 
from  the  use  of  infusion  of  digitalis  in  tablcspoonful-doses  adminis- 
tered every  four  hours. 

Hygienic  treatment  should  in  both  types  of  the  disease  bo  persist- 
ently carried  out.  The  food  should  be  nutritious,  digestible,  and  ample, 
though  not  excessive,  in  quantity.  Alcohol  and  tobacco,  if  used  habit- 
ually by  the  patient,  should  be  restricted  to  moderate  limits  ;  I  hai 
never  seen  the  latter  do  harm  unless  used  to  excess^  Tea  and 
may  safely  be  left  to  the  patient's  own  inclinations  and  cxperieni 
I  believe  more  harm  is  done  by  suddenly  breaking  off  a  habit,  even 
though  it  be  somewhat  injurious,  than  by  tolerating  it  within  dne 
bounds.  Exercise  in  the  open  air — walking,  horseback -riding,  or  di^ 
ing — is  always  beneficial.  The  same  cannot  be  said  of  gymnastic  cJH 
tortions,  which,  to  make  them  worse,  are  usually  performed  in  hot 
rooms.  Bathing  daily  and  subsequent  friction  with  a  tape  towel  ub 
exoeedingly  useful  in  determining  blood  to  the  surface  of  the  bo^| 
The  Turkish  bath  cannot  be  too  highly  commended. 

But,  above  all,  those  persons  who  have  brought  on  the  disorder  by 
inordinate  mental  exertion  or  anxiety*  must  consent  to  use  their  brains 
in  a  rational  manner  if  they  wish  to  recover  or  to  avoid  future  attacks. 
They  have  received  a  warning,  and,  if  they  do  not  heed  it,  sooner  or 
later  other  diseases,  more  difficult  if  not  impossible  of  cure,  will  miH 
their  appearance.  ^1 

But  it  is  not  always  the  case  that  the  most  positive  advice  on  this 
point  is  followed.  Men  who  would  readily  see  the  impropriety  of 
walking  three  or  four  miles  while  suffering  with  an  infiaraed  knee- 
joint,  do  not  hesitate  to  exert  a  disordered  brain  to  the  extreme  limit 
of  its  power.     It  is  impossible  that  the  action  of  a  brain  thus  affected 
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oui  be  such  as  to  eroke  sound  and  healthy  thoughts.  It  is  not  to  be 
votiJvttM]  at,  therefore,  that  the  subjects  of  cerebral  congestion  who 
iMm»t  upon  attending  to  their  avocations,  and  on  concocting  schemefl 
for  obtjuuing  wealth  or  fame,  should  perpetrate  act«  which  result  in 
Uii*  loB»  of  fortune,  or  the  acquisition  of  a  reputation  far  different 
from  that  sought. 

Tho  cause  of  cerebral  congestion,  whatever  it  b^,  niufit,  if  pmo- 
ticablc,  be  removed,  and  it  must  continue  removed. 
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Ik  cerebral  aD»nua  the  quantity  of  blood  in  tho  brain  is  either 
reduced  below  the  normal  standard,  or  the  quality  of  the  circulating 
fluid  ie  impoveriished.  The  first-named  condition  is  due  either  to  direct 
km  of  bloody  to  deficient  action  of  the  heart,  to  impaired  nutrition,  or 
to  MNiie  cause  preventing  the  due  access  of  blood  to  the  brain  ;  the 
aveood  to  disease  of  some  organ  concerned  in  ha!ioutosis  or  to  a  gen 
enl  cachexia. 

Tbo  two  states  very  often  coexist,  and  they  may  properly  be  con- 
«idef«d  together. 

Symptoms. — In  cerebral  aneemia  suddenly  induced  from  profuse 
luHDorrbage,  the  roost  prominent  symptom  is  syncope*  Vertigo  is 
geaerally  an  attendant,  and  there  arc  paleness  of  the  features  and 
coldneaB  of  the  extremities.  The  pubo  is  frequenti  thread-like,  and 
weak.    The  respiration  is  feeble  and  accelerated. 

But,  when  the  accession  is  more  gradual,  headache  is  very  generally 
pnaent.  It  may  be,  and  usually  is,  confined  to  a  limited  portion  of 
tha  lieadt  sometimes  to  a  spot  not  larger  than  the  point  of  the  finger. 
A  fe«ttiig  of  constriction,  especially  across  the  brows,  is  complained  of, 
and  the  fcrtigo,  notably  increased  on  rising  from  the  recumbent  post- 
m%  b  aa  troublesome  a  feature  as  in  the  worst  attacks  of  cerebral  con- 
gcation.  There  is  ringing  in  the  ears,  and  loud  noises  are  not  only 
fkaiafnl  but  are  exceedingly  irritating  to  the  nervous  system*  The 
p«|iiil6  are  largely  dilated,  and  are  sluggish,  contracting  slowly  and 
b«f  Mttle  on  exposure  to  a  strong  light.  These  phenomena  may  be 
rettrieted  to  one  eye,  a  circumstance  which  generally  occasions  needless 
alarm  on  the  part  of  the  patient.  The  retinio  are  extremely  sensitive, 
aitd  bence  ophthalmoscopic  examination  is  painful.  When  employed» 
iW  irwMfU  at  the  fundus  of  the  eye  are  pccn  to  be  small  and  straight, 
■id  tba  choroid  is  paler  than  is  nontial. 

Owing  to  paresis  of  the  ocular  muscb        i  vi  ry  common  condition 
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in  cases  of  cerebral  ani^mia — ^the  attempt  to  use  the  eyes,  as,  for  id- 
stftDce,  in  readiug,  produces  pain  in  tbem  and  in  the  head.  In  many 
cases  the  effort  of  three  or  four  minutes  causes  very  great  uneasioeaa* 

The  complexion  is  pale^  the  lips  almost  colorless,  or  else  redder  tlH 
in  health.     The  skin  in  cold  and  clammy.  H 

Nausea  and  vomiting  are  present  in  extreme  cases,  and  convulsiooi 
of  an  epileptic  character  may  occur.  In  the  rapidly-developed  form  o£ 
the  disease,  caused  by  sudden  and  great  loss  of  blood,  they  are  alwayi 
present,  and  in  the  milder  and  mart'  gradual  variety  they  are  occasion- 
ally seen.  Feebleness  of  muscular  power  is  always  met  with,  and  there 
may  be  general  or  panial  paralysis,  with  the  usual  derangements  of 
sensibility  indicative  of  ansesthesiii,  such  as  coldness,  formication,  afl 
"  pins  and  needles/^  ^1 

The  mind,  of  course,  participates  in  the  general  disorder.  In  ex- 
treme cases,  due  to  active  haemorrhage,  the  patient  is  completely  insen- 
sible. In  less  severe  forms  there  may  be  all  the  gradations  from  low 
delirium  to  great  mental  irritability,  or  a  condition  of  intellectual  lassi- 
tude approaching  dementia. 

Hallucinations  and  illusions  are  common  in  the  slowly-developed 
forms  of  cerebral  aniemia,  and  may  affect  any  one  or  all  of  the  senses. 
Those  of  sight  and  hearing  are,  however,  more  prominent.  In  the 
of  a  young  lady  under  my  care,  and  whose  only  marked  disorder 
that  under  consideration,  the  hallucination  that  she  saw  a  black 
was  almost  constantly  present.  At  times  she  conversed  with  tbis  im- 
aginary being,  told  him  not  to  trouble  her,  that  she  no  longer  feared 
him,  etc.  She  believed  firmly  iti  his  presence,  and  hence  had  a  d^ 
Bton. 

In  all  cases  of  cerebral  anaemia  there  is  more  or  less  drowsinl 
from  the  profound  syncope  of  the  rapid  form  to  the  rather  a| 
languor  present  in  slight  cases.  In  instances  of  medium  sevei 
patient  readily  falls  asleep  in  the  sitting  posture  ;  but  recumbency 
duces  wakeftdnesi^,  from  the  fact  that  the  quantity  of  blood  in  the 
brain  is  thereby  suddenly  increased  above  the  habitual  standard,  and 
a  state  of  comparative  hyperemia  is  thus  induced.  I  have,  in  another 
place,'  called  attention  to  this  form  of  insomnia,  and  adduced  several 
CftBes  in  illustration. 

Examination  of  the  heart  by  auscultation  reveals  the  existence^ 
bellows-murmurs,  both  systolic  and  diastolio.  They  are  heard 
loudly  at  the  base  of  the  heart.  There  arc  also  very  generally  ven< 
murmurs,  which  are  heard  most  distinctly  in  the  jugular  veins,  espe- 
cially when  the  head  is  turned  toward  the  opposite  side.  Aiterial 
murmurs  may  also  occasionally  be  perceived. 

These  sounds  arc  sometimes  heard  by  the  patient,  and  are  then  ex- 
ceedingly annoying.     I  have  had  under  my  charge  patients  suffering 
*  '*  Sleep  and  ita  Derangemento.** 
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frpm  cerebral  anoemia,  who  constantly  heard  a  sound  originating  ap- 

txtly  in  the  head,  and  which,  as  they  described  it,  resembled  that 
d  by  a  large  eheil  placed  in  the  ear.  That  these  miirtniirs  are 
aeiDmio,  is  shown  by  the  fact  that  they  disappear  under  appropriate 
Crefttment. 

C>rrbral  aniprnja  may  be  of  such  intensity  and  be  so  suddenly  de- 

▼^laped  a8  to  cause  almost  instant  death.     Many  cases  are  on  record 

patients  having  died  with  gymptoras  of  apoplex}'-,  and  in  whom  post- 

m  examination  has  shown  the  blood-vessels  of  the  brain  to  be 

jp  and  the  brain  itself  pale  and  ex^anguined. 

Pftralyeis  of  various  forms  may  likewise  result  from  this  condition. 
Sometimes  there  is  hemiplegia^  at  others  paraplegia;  again  a  single 
mnscle  or  a  group  of  muscles  may  be  affeoted,  and  it  may  even  happen 
that  a  general  state  of  paralysis  may  exist-  I  have  frecjuently  seen  a 
single  muscle  of  the  eyeball  alone  involved,  and  upon  one  occnsion 
whaeesed  the  loss  of  muscular  power  confined  to  one  side  of  the  face 
in  tbe  person  of  a  lady  whose  bruin  was  evidently  very  anemic, 

Gintrac  *  cites  the  following  interesting  cases  communicated  to  him 
by  Dr.  Ilirigoyen  : 

**A  yoimg  girl  twenty  years  old,  affected  with  amenorrhiea,  con- 
ndted  a  midwife,  who  bled  her,  attributing  her  trouble  to  cerebral 
plclbora.  She  had  hardly  lost  two  hundred  grammes  of  blood  when 
bemiplegta  supervened.     Iron  and  tonics  entirely  dissipated  this  con^ 

**A  young  woman,  twenty-five  years  old,  was  subject  to  a  severe 
0  pain,  that  had  been  several  times  relieved  by  bloodletting. 
lhin»  pale,  and  nervous.  Nevertheless,  a  vein  was  again 
,  but  only  about  one  hundred  and  fifty  grammes  of  blood  were 
NoiwitlLHtanding  this  prudence,  a  syncope  ensued  while  the 
being  tied  up,  and  there  were  some  convulsive  movements. 
After  two  or  three  minutes  the  patient  recovered  her  senses,  but  was 
foand  to  W  entirely  hemiplegic  on  the  left  side,  and  to  have  some 
dUBculty  of  speech.  Recourse  was  had  to  Hoffmanns  anodyne,  vale* 
riaa,  and  appropriate  fuod,  and  at  the  end  of  thirty-six  hours  she  was 

A  form  of  cerebral  anaemia  met  with  in  young  children  is  of  great 
,  from  the  fact  of  its  liability  to  bo  confounded  with  an- 
ore  dangerous  affe(*tion,  almost  its  opposite.  Tliij*  was  first 
^MBfy^^cribcd  by  Or.  Gooch,'  although  previously  noticed  by  other 
olmsnrera.  In  children  suffering  from  this  affection,  the  symptoms,  so 
far  iM  they  are  noticeable,  arc  similar  to  those  present  in  the  ann^mia 

*  ^TraitA  thftoriqae  ti  pnitiquo  das  mfllftdica  do  l*ftppiir«il  ncrveax.*'    Tome  promiGr, 

1$^,  l».  Ma, 

•  **  On  Sofinr  of  the  mott  Import&nt  DUcujcs  peculiar  to  Women ;  with  Other  Papcf*." 
9^m  ll^ikalifttn  8ooiety  Publication.    Loodon,  18QV»,  p.  179. 
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of  adults.  The  drowsiness  is  well  marked,  the  head  is  cool,  the  pulsc 
18  small  and  weak,  the  features  are  pinched,  the  pupils  large  an< 
sensible  to  light,  and  the  fontanelle,  if  fitill  open,  has  the  scalp  col 
ing  it  depressed.  After  death,  the  vessels  of  the  brain  are  fonnd  to' 
almost  empty,  and  the  ventricles  distended  with  fltiid.  From  its  re- 
semblance in  some  respects  to  hydrocephalus  or  tubercular  meningitis, 
this  affection  was  called  by  Dr.  Marshall  Hall  hydroccpbaloid.  The 
distinction,  however,  is  so  well  defined,  that  none  but  the  most  igno- 
rant or  superficial  observers  would  fail  to  recognize  it.  ^| 

In  some  cases  of  cerebral  ancemia  a  tendency  to  melancholia  extfHI 
and  positive  insanity  may  eventually  result.  In  most  instances  of  the 
disease  there  is  mental  depression,  with  a  strong  predisposition  to|^ 
production  of  hypochondria.  fl 

Causes.^Hfemorrhage  or  other  exhausting  discharge  ranks  firit 
among  the  causes  of  cerebral  anromia.  I  have  known  several  severe 
cases  induced  by  epistaxis,  and  one  by  the  continued  loss  of  blood 
from  leech'bitea,  Hajmorrhoidal  bleeding  has  also  caused  it  in  my 
experience.  No  influence  of  the  kind  is,  however,  more  common  than 
uterine  bleeding,  such  as  occurs  before,  during,  or  after  labor,  from 
miscarriages  and  abortions,  especially  if  they  are  frequently  repeated, 
and  from  excessive  menstrual  discharge. 

Chronic  dysentery  and  diarrhoBa,  malarial  and  other  fevers,  the 
rheumatic,  strumous,  and  cancerous  diatheses,  diseases  of  the  bones 
and  joints,  and  long-continued  purulent  discharges,  are  likewise  caoa^i 
of  cerebral  anajraia. 


J 


I  have  several  times  seen  the  affection  apparently  caused  by 
gestion  of  internal  organs.  Niemeyer,  referring  to  this  possibility, 
cites  the  fact  that  it  may  follow  the  use  of  Jounod's  boot.  At  the 
present  time,  when  this  appliance  is  variously  modified  and  extended 
beyond  its  legitimate  use  by  itinerant  quacks,  it  is  well  to  call  special 
attention  to  this  liability.  Several  cases  in  point  have  come  under  my 
observation,  and  in  one,  a  young  lady  suffering  from  epilepsy  with 
cerebral  anaemia,  whom  I  saw  in  cour^ultation  with  my  friend  Dr,  J* 
Marion  Sims,  severe  paroxysms  were  induced  by  each  application  of 
the  "  exhauster."  In  this  case  the  operator  placed  the  whole  body, 
with  the  exception  of  the  head,  in  a  vacuum*  In  another  instance, 
exhaastion  from  the  log  alone  caused  syncope  every  time  the  opiTU< 
was  performed. 

Pressure  upon  or  obliteration  of  the  arteries  supplying  the  bi 
another  cause,  and  may  be  produced  by  ligation  of  the  arteries  or  by 
tumors  of  various  kinds.     Feebleness  of  the  heart's  action,  such  ^ 
rosults  from  fatty  degeneration,  may  also  occasion  cerebral  aniemi 

As  we  have  seen,  excessive  mental  exertion  is  a  common  cam 
cerebral  congestion.     Strange  as  it  may  appear,  T  have  had  severil 
cases  of  cerebral  anajmia  under  my  care,  in  which  the  disei 
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dearly  the  result  of  a  like  cause,  and  these  wero  inBtADCCs  in  which 
the  braiD  had  been  overtasked  to  an  extreme  degree.  A  little  refiee- 
lion  will,  1  tbink,  show  that  such  cases  are  fitrictly  in  accordance  with 
whAt  ta-kes  place  in  other  parts  of  the  bo<ly.  Thus,  we  see  the  moder- 
ate uac  of  a  muscle  or  Bet  of  muscles  increase  tlieir  size  and  streng-th, 
Inordluate  exercise  induces  hypertrophy,  hut,  if  the  power  of  the 
muscle}!  be  still  more  severely  tried,  atrophy  results.  One  of  the  worst 
cue«  of  progressive  muscular  atrophy  I  ever  saw  occurred  in  the  per- 
son of  a  ballet-dancer,  whose  gastrocnemii  muscles  were  the  apparent 
•larttng-pointa  of  the  disease.  Excessive  cerebral  action  produces 
exhaujition,  and  exhaustion  causes  ansemia,  as  surely  as  antenna  causes 
exhaustion. 

The  action  of  mental  emotions  is  more  obvious.  We  know  that 
0OOie  emotions  increase  the  amount  of  blood  in  the  brain.  Others  di- 
minlih  it,  and  sometimes  with  «uch  KuddcDuess  as  to  cause  syncope. 
Fuftr  is  one  of  these,  and  we  have  all  seen  the  face  become  paler  under 
iM  influence. 

Certain  medicines  are  causes  of  cerebral  aniemia,  both  by  their 
iM^Uon  on  the  vaao-motor  nerves  and  in  diniinisbing  the  power  of  the 
heart.  Tobacco^  tartarized  antimony,  calomel,  oxide  of  zinc,  and  tho 
broiuidits  of  potassium,  sodium,  calcium,  and  lithium,  are  among  the 
chief  of  these.  I  was  the  first  to  point  out  this  influence  of  the  bro- 
tjt'  1,  in  a  recently-published  memoir,'  have  given  several  cases 

ill  iLion  of  its  actiun.     The  drowsiness,  vertigo,  oausoa,  faint- 

ttig>  weakness  of  the  muscular  system,  numbness,  failure  of  memory, 
\\  aberration,  pallor  of  the  countenance,  and  anjismia  of  the  reti- 
go  to  show  thiit  the  quantity  of  bloo<i  in  the  brain  is  dimin- 
ished. Recent  investigations  not  yet  published  have  oouvinced  me 
Uiai  the  oxide  of  xinc  acts  in  a  similar  manner. 

Insuflicient  nutrition,  either  from  deficient  or  improper  food  or  dis- 
MMof  the  dicealive  or  assimilative  organs,  is  a  very  common  cause. 
Tlmwgh  its  inilucnce  not  only  is  tho  absolute  amount  of  blood  less- 
raecl,  but  its  quality  is  deteriorated.  The  quantity  sent  to  the  brain 
it  bfoee  diminished,  and  that  which  is  supplied  is  lacking  in  its  proper 
pfopoftion  of  red  corpuscles.  Many  of  the  cases  of  cerebral  anaemia 
ooeoxring  in  large  cities  originate  from  such  influences,  and  likewise 
from  the  vitiated  air  of  narrow  and  crowded  streets,  from  cold,  and 
iroiD  deprivation  of  light. 

Sttdden  cerebral  an«Dmia  may  be  produced  hy  tlie  shock  caused  by 
fhj^cal  injuries,  or  even  slight  surgical  operations  unattended  by 


!•( 


Somt  of  lb«  RfffH;!*  of  the  Broniifle  of  Potnwinra  wbcn  ailmliilstCTwl  in  L»rge 
*♦     f^tatitrtif  Journal  of  F^yeKologi^al  M^dieinr,  Janu^nr,   1869,  p  -Itt.     Id   this 
I  •tafe«d  tbkt  o&«  of  the  most  ooosunt  phcoumcna  waa  o(>ntraotion  of  the  ptiplla. 
Tmj  $nt^  locrouod  •sporieoco  htd  cunTioced  me  that  this  u  an  oocaaknuU  drcotik- 
daring  lbs  earlj  period  of  idmiabtnaon  oujj. 
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effuttion  of  blood.  Thus  I  have  several  tiroes  seen  it  follow  immedi- 
ately on  the  passage  of  a  urethral  catheter  or  bougie  for  the  first  time. 

The  passage  of  a  galvanic  current  of  too  great  a  degree  of  intensity 
through  the  brain  raay  be  productive  of  alarming  symptoms  due  to  sud- 
denly-induced cerebral  anjemia.  Upon  one  occasion  I  passed  a  current 
from  ten  cells  transvei-sely  thi-ough  the  brain  of  a  gentleman — the  poles 
being  on  the  mastoid  processes — with  the  effect  of  causing  syncope, 
extreme  nausea,  a  cold  perspiration  on  the  head  and  face,  and  such 
feeble  action  of  the  heart  as  to  cause  me  to  apprehend  the  most  serious 
results.  Placing  the  head  in  the  dependent  position,  and  causing  him 
to  inhale  the  nitrite  of  amyl,  soon  restored  him  to  consciousness,  and 
dissipated  the  other  symptoms. 

In  another,  somewhat  similar  though  not  so  violent  symptoms  were 
induced  by  the  passage  of  a  current  from  only  six  cells.  Cologne  to 
the  nostrils,  and  a  draught  of  strong  whiskey,  afforded  prompt  relief. 

These  cases,  as  well  as  others  within  my  knowledge  or  experience, 
show  how  sensitive  some  persons  are  to  the  primary  current,  and  indi- 
cate the  care  necessary  in  the  use  of  this  powerful  agent. 

An  instance  of  extreme  cerebral  antemia,  produced  by  excitatioii  of 
the  pneumograstic  nerve  by  a  galvanic  current  of  too  great  a  degree  of 
intensity,  will  presently  be  cited. 

Diagnosis. — The  principal  affection  with  which  cerebral  anaemia  is 
liable  to  be  confounded,  is  cerebral  congestion.  Indeed,  there  is  no 
other  which  can  bo  mistaken  for  it,  if  even  ordinary  perception  and 
judgment  be  exercised. 

From  this  it  may  be  diagnosticated  by  the  history  of  the  case,  and 
a  careful  inquiry  into  the  etiology,  by  the  facts  that  drowsiness,  not 
wakefulness,  is  a  prominent  symptom  ;  that  the  pupils  are  dilated  in- 
stead of  being  contracted  ;  that  the  pain  is  more  apt  to  be  fixed  in  a 
limited  part  of  the  head  instead  of  being  general  ;  that  it  and  the  ver-* 
tigo  are  increased  by  the  assum]>tinn  of  the  erect  position,  and  dimin- 
ished  by  lying  down  ;  that  the  ophthalmoscope  shows  retinal  auBeraia ; 
that  the  face  is  pale  and  the  skin  cold  ;  that  the  pulse  is  weak  and  fre- 
quent ;  and  that  bellows-murmurs  are  heard  at  the  base  of  the  heart 
and  in  the  veins  of  the  neck.  The  effect  of  stimulants  and  tonics  in 
mitigating  these  syraptoras,  and  the  fact  that  they  are  increased  by  ex- 
ertion and  debilitating  influences,  are  also  important  points  to  be  con- 
sidered in  forming  a  diagnosis.  Attentive  consideration  of  these  dif- 
ferential phenomena  will  prevent  a  mistake  which  may  b©  fatal  to  the 
patient. 

Prognosis, — The  prospect  of  recovery  in  cases  of  cerebral  amemis 
depends  mainly  upon  the  removal  of  the  cause,  and  the  adoption  of 
suitable  treatment.  In  those  cases  which  are  the  result  of  sudden  and 
profuse  loss  of  blood,  the  prognosis  is  grave,  and  this  is  especially  so  if 
the  patient  is  pulseless  and  convuUions  have  occurred.     In  such  in- 
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€▼€11  though  the  haemorrhage  has  been  arrested,  it  ma^  be 
lible  to  sare  the  patient. 

In  the  gradaaUy-developed  f  ortn  the  prognosis  is  generally  fayorable. 

Morbid  Anatomy. — The  vesselB  of  the  brain  and  its  membranes  are 
obterTed  upon  post-mortera  examination  to  contain  less  than  the  normal 
amount  of  blood.  The  tissue  of  the  brain  is  pale,  and  section  shows  a 
difniiiished  number  of  the  red  points  in  the  white  substance.  Some- 
times there  is  an  increased  amount  of  serous  effusion  in  the  sub- 
arachnoid space,  but  the  ventricles  are  generally  empty. 

Pathology. — The  questions  to  be  discussed  under  this  head  are 
■tmilar  lo  those  connected  with  the  same  point  in  cerebral  congestion, 
That  the  quantity  of  blood  within  the  cranium  can  bo  diminished  as 
well  as  increased  admits  of  no  doubt,  and  the  fact  that  the  symptoms 
^rattped  together  as  indicating  the  existence  of  cerebral  anaemia  arc 
really  the  result  of  dcticient  blood-supply  to  the  brain  is  equally  certain. 
The  experiments  of  Kussmaul  and  Tenner,*  as  well  as  those  of  other 
phyHiulogLsts,  are  perfectly  convincing. 

To  observe  io  man  the  effects  of  even  temporarily  cutting  off  the 

ply  of  blood  to  the  bi*ain,  it  is  only  necessary  to  cum  press  the 
carotid  arteries  for  a  few  moments.  I  have  repeatedly  done  this  in  rab- 
bits to  the  extent  of  producing  insensibility  and  convuUions.  Jacobi' 
relates  the  following  symptoms  as  generally  observed  in  the  human 
subject :  Dimness  of  sight,  diadness,  stupor^  weakness  in  the  legs,  stag- 
geringr.  -^" "^^ing,  loss  of  consciousness,  and  su<lden  apoplectic  falling 
down. 

Dr.  Alexuiidcr  Fleming*  tried  the  effect  of  compressing  the  carotid 
"  There  is  felt  a  sort  of  humming  in  the  ears,  a  sense  of  tingling 
over  the  body^  and  in  a  few  seconds  complete  unconsciousness 
aod  insensibility  supervene,  and  continue  as  long  as  the  pressure  is 
ipatntained.  I  have  recently  |>erformed  this  experiment  several  times, 
with  the  effect  of  producing  similar  phenomena,  together  with  pallor 
of  the  countenance,  dilatation  of  the  pupils,  and  temporary  headache.''* 

Itt  many  cases  of  cerebral  aniemia,  the  cause,  as  we  have  seen, 
Pisides  in  the  blood-producing  functions,  and  is  such  as  to  cause  the 
lonnation  of  blood  which  does  not  contain  its  due  supply  of  red  cor- 
puscles. Here,  although  there  may  be  no  diminution  in  the  actual 
TOtome  of  this  fluid  circulating  in  the  cerebral  vessels,  the  effect  is  the 
saoie  so  far  as  the  nutrition  of  the  organ  is  concerned,  and  hence  the 
•jpmploms  of  amsmia  aro  slowly  evolved. 


* ''UateivadiKngcii  abcr  Urvpmag  imil  Weaon  dor  f«nfiiiehtArtigcn  Zuekimgen.** 
Fleablil^iit,  it(7.  Also,  "On  the  Nature  tnd  Oripn  of  Epileptiform  Coarul^oDS,  caitMd 
bf  PtoCbm  Bleeding,^*  etc     Now  Bydcnbjuu  Society  TraDslation,  1859. 

*  Quoted  hj  KttMtoAul  and  Tenner. 

*  BritUh  oimI  ForHg^  Medico- Chiru/yieat  iSeniw,  April,  1856,  p,  520,  In  m  paper  fltw 
Nott  oo  th«  t&duciion  of  Sleep  and  AxuBsllieaia  by  Comprtnkn  of  Ibe  Curotids.*' 
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Again,  it  cannot  be  doubted  that  spasm  of  the  blood-vessels  pi 
duced  through  the  sympathetic  and  vaso-motor  nerves  explains  tl 
origin  and  continuance  of  many  cases  of  cerebral  anscmia.  It  is  in  tl 
way  that  mental  emotions  act,  and  sometimes  with  such  rapidity  as  to 
cause  instant  death.  This  spasm  may  be  kept  up  for  a  very  conBid- 
erable  period,  with  the  eflfect  of  developing  the  ordinary  symptoms  of 
cerebral  aneemia,  even  after  the  emotion  which  originated  it  has  long 
since  disappeared. 

Treatment.— The  first  indication  to  be  fulfilled  in  the  treatment  of 
cerebral  anaemia  is  to  get  rid  of  the  cause.  It  often  happens  that  this 
is  still  in  active  operation  when  patients  come  nnder  our  care,  and 
there  is  no  hope  of  permanent  success  till  it  is  removed.  Thus,  if 
there  is  heDmorrhage  from  a  divided  vessel,  from  the  uterus,  the  bow- 
els, the  lungs,  or  other  part  of  the  body,  it  must  be  arrested  ;  if  there 
is  exhausting  discharge  from  the  air-passages,  the  intestines,  or  the 
genital  organs,  it  must  be  stopped  ;  if  the  digestive  or  assimilative 
organs  do  not  perfectly  perform  their  offices,  they  must  be  put  tn 
good  condition  ;  if  a  tumor  or  other  obstruction  to  the  due  course  o^h 
the  blood  to  the  brain  exist,  it  must  be  removed  ;  and  if  the  hygieni^| 
conditions  surrounding  the  patient  be  bad,  or  the  food  inadequate  in 
quantity  or  quality^  they  must  be  improved. 

No  medicine  exercises  so  powerful  an  effect  in  cerebral  anaemia  as 
alcohol  in  some  form  or  other.  Perhaps,  all  things  considered,  the 
spirituous  liquors,  siich  as  whiskey,  brandy,  and  rum,  are  more  gen- 
erally applicable  ;  for  the  influence  is  more  rapidly  felt,  and  there  is 
not  the  same  risk  of  exciting  or  aggravating  gastric  disorder  as  wh< 
vinous  or  malt  liquors  are  used.  The  quantity  must  be  regulated 
cording  to  the  circumstances  of  each  case,  and  should  always  be 
enough  to  materially  increase  the  force  of  the  heart.. 

But  if  this  were  the  only  effect  of  alcohol,  its  benefits  in  cerel 
ansemia  would  be  but  temporary,  and  would  certainly  be  followed 
a  period  of  depression.     Aside,  however,  from  its  stimulating  acti< 
on  the  heart,  its  tendency  is  to  improve  the  appetite  and  digestivt 
power*  and  to  relax  any  spasm  of  the  blood-vessels  that   may 
present. 

Occasionally  it  happens  that  alcohol  is  badly  borne  by  anaemic  pa- 
tients. The  brain  has  for  so  long  a  time  been  deprived  of  a  due 
amount  of  its  natural  stimulus — blood — ^that  time  is  required  to  enable 
it  to  tolerate,  and  be  improved  in  tone  by,  the  increased  supply,  Tbtis 
the  physician  will  find  that  in  some  cases  the  patient*  w^ll  be  appar-^_ 
ently  rendered  worse  by  the  remedy  which  of  all  others  ie  calcnlate^l 
to  do  them  most  good.  The  headache  and  vertigo  are  increased,  the 
general  feeling  of  debility  and  malahe  greatly  augmented,  and  the 
complaint  is  made  that  the  liquor  has  *'  gone  to  the  head.^*  fl 

Now,  it  must  be  recollected  that  the  brains  of  aniemic  persons  are" 
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io  rvy  nmch  tbe  same  condltioD  as  the  eyes  of  those  who  have  for  a 
lotig  time  been  shut  out  from  their  natural  stimulus — light,  Wlien 
the  full  blaze  of  day  is  allowed  to  fall  upon  their  retinte,  pain  is  pro- 
iliioed,  the  pupils  are  contracted,  and  the  lids  close  inyoluntarily.  The 
Itf^bt  mast  be  admitted  in  a  diffused  form,  and  gradually,  tiU  the  eye 
biKSOcncs  aoeustomod  to  the  exCTtation.  So  it  is  with  the  use  of  alcohol 
io  fome  cases  of  cerebral  ansemia.  The  quantity  must  be  small  at 
first,  and  it  must  be  administered  in  a  highly-diluted  form,  though  it 
may  be  frequently  repeated.  Cases  in  which  this  intolerance  of  stimu- 
Untt  in  exhibited  are  almost  invariably  of  long  duration,  and  are  as 
those  in  which  from  a  like  cause  wakefulness  is  produced  by  the  re- 
QOiBbent  posture. 

The  carbonate  of  ammonia,  or  (he  aromatic  spirits  of  ammonia, 
may  be  given  if  there  are  any  special  reasons  why  alcohol  should  not 
he  njctl,  but  they  are  not  to  be  compared  to  it  in  efficacy* 

In  Tcry  extreme  cases  ether  is  preferable  for  the  time  being  to  any 
of  lh<}  foregoing  remedies,  on  account  of  its  diffusive  nature  ;  and 
tnuufasion  may  be  necessary  to  save  life. 

My  recent  experience  disposes  me  to  put  a  very  high  Talue  upon 
the  nitrite  of  amyl  in  the  treatment  of  cerebral  ansemia.  Aldridge ' 
lias  shown  that  it  causes,  when  inhaled,  dilatation  of  the  retinal  arte- 
rlw  ;  mnd  the  other  phenomena  of  its  action,  the  feeling  of  fullness  in 
tbd  1iea<l  and  the  redness  of  the  face  and  scalp,  unite  to  prove  that  It 
idrerebcK  a  like  effect  over  the  vessels  of  the  brain. 

In  the  cerebral  anaemia  of  weak  and  chlorotic  girls  it  is  especially 
valuable,  although  there  is  no  form  of  the  affection,  whether  transitory 
flr  permanent.  In  which  it  will  not  prove  bencticial.  Even  a  single 
doM  of  four  drops  inhaled  from  a  handkerchief  has  repeatedly  in  my 
h/i)   '        '         :  mic  headaches,  and  effectually  difi8i[»ated  syncope^ 

thi  le  action  of  the  heart.     Upon  one  occasion  I  had, 

tmther  imprudently,  perhaps,  acted  in  a  case  of  goitrous  exophthalmia 
mpon  the  pneumogastric  nerve  with  a  galvanic  current  of  too  great  a 
4mgf9e  of  intensity.  The  heart  was  rendered  exceedingly  weak  and 
iffngtilar  in  ii^  ptalsationn.  The  patient,  a  lady,  became  insenjiible 
from  syncope,  and  was  unable  to  swallow  the  brandy  I  held  to  her 
lipa.  I  poured  a  few  drops  of  the  nitrite  of  amy!  on  a  handkerchief 
wmd  hold  it  to  her  mouth.  Immediately  the  action  of  the  heart  bc- 
eama  stronger,  the  color  began  to  return  to  the  face,  and  conscious- 
wmm  was  at  once  regained. 

In  chronic  cerebral  anaemia,  the  nitrite  of  amyl  should  be  admin- 
isterod  in  doses,  by  inhalation,  i*f  frx>m  four  to  eight  drops  three  times 
a  day.  This  course  maybe  continued  as  long  as  may  be  necessary, 
wjthoot  the  slightest  deleterious  result,  I  have  repeatedly  persevered 
with  it  foer  a  year,  inr  oases  of  epilepsy,  with  the  happiest  effect.  It 
•  •*  W#>i  Kidlag  LuDAtic  Aiylum  ReporU,"  rol  L,  1871,  p.  Tt. 
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has  never  in  my  experience  been  requisite  to  use  it  longer  than  a  few 
weeks  ID  cases  of  cerebral  ancemia. 

Among  tbe  more  efficacious  medicines  to  be  employed  in  cerebral 
auseraia,  opium  and  its  preparations  occupy  a  bigb  place.  Several 
years  since  1  pointed  out  *  the  effects  of  opium  upon  the  cerebral  circu- 
lation,  and,  as  the  result  of  many  experiments,  urged  that  this  drug 
should  be  used  in  brain-diseases  with  due  discrimination.  It  was  then 
ahown  that  small  doses  of  opium  increase  the  supply  of  arterial  blood 
to  tbe  brain.  In  the  treatment  of  cerebral  ansemta  I  have  derived  the 
most  decided  benefit  from  doees  of  opium  not  exceeding  half  a  grain, 
and  preferably  a  quarter  of  a  grain,  given  three  or  four  times  a  day, 
and  continued  for  several  weeks,  iln  equivalent  or  even  smaller  pro- 
portional dose  of  morphia  may  be  exhibited,  instead  of  the  entire  drug. 

It  may  seem  strange,  with  the  cases  1  have  given,  and  with  the 
knowledge,  from  experiment  and  ophthahnoscopic  examination,  rela- 
tive to  the  power  of  the  primary  galvanic  current  applied  to  the  brain 
or  Bynipathetic  nerve  to  contract  the  cerebral  blood-vessels,  that  I 
should  recommend  the  use  of  galvanism  in  cases  of  cerebral  ansemta. 
Clinical  experience,  however,  show  s  that  it  is  decidedly  beneficial,  pro- 
vided the  tension  be  very  low.  I  am  satisfied  that  not  more  than  two 
or  three  cells  should  be  brought  into  action  in  such  cases,  and  that  the 
current  should  only  be  passed  for  a  few  seconds  at  a  time. 

As  adjuncts  to  these  means,  the  bitter  tonics,  such  as  quinine, 
gentian,  columbo,  and  quassia,  are  useful.  Iron  is  almost  always 
quired,  though  there  are  patients  who  do  not  tolerate  it.  In  such 
manganese  may  bo  substituted  with  advantage.  I  have  frequently 
the  sulphate,  in  doses  of  five  grains,  with  excellent  results.  When  iron 
is  borne*  I  know  of  no  better  combination  than  that  given  on  page  68. 
Cod-liver  oil  is  also  a  valuable  agent  in  the  disease  under  consideration* 

It  must  not  be  forgotten  that  food  is  the  most  important  factor  in 
relieving  chronic  cerebral  amemia.  Tlie  main  permanent  influence  of 
stimulants  and  tonics  is  exerted  upon  the  appetite  and  digestion,  and 
the  blood  and  tissue  forming  functions,  mainly  as  an  excitant.  Tbe 
real  strength  must  come  from  the  food.  This  should,  therefore,  be  of 
good  quality  ;  animal  food,  such  as  railk,  eggs,  and  meats  of  variotiB 
kinds,  forming  its  chief  portion. 

The  influence  of  position  should  always  be  taken  advantage  of  to 
facilitate  the  flow  of  blood  to  the  head,  and  the  erect  jtosture  avoided 
as  far  as  possible,  especially  during  the  early  stages  of  the  treatment. 
Thus  the  patient  should  be  encouraged  to  pass  a  good  portion  of  the 
day  in  a  recumbent  position,  and  should  be  instructed  to  assume  it  at 
once  on  the  occurrence  of  any  aggravation  of  the  symptoms. 

The  opposite  course  is  fraught  with  danger.     Physicians  are  of  ten 
anxious  that  their  patients  should  take  physical  exercise,  bat  it  must  be 
>  *'8!eep  and  its  Derftngements.'*    PhiUJelphia,  t86(»,  p.  26. 
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jred  that  those  who  suffer  from  cerebral  aneemia  have  very  little 
vital  energy^  and  a  diminished  amount  of  bluod  is  circulating  through 
the  organ  from  whioh  the  greater  part  of  their  nervous  power  comes. 
MoBoalar  exercise  lessens  the  energy,  and  still  further  reduces  the 

;    ity  of  blood  in  the  brain,  for  the  muscles  require  an  increased 

.  while  in  a  state  of  activity.  To  be  sure,  after  the  strength  of 
ibe  a}'»t«im  ia  in  a  measure  improved,  the  blood  increai^ed  in  quantity 
and  quality,  and  the  brain  supplied  with  something  like  its  proper  pro- 
portion, moderate  physical  exercise  U  of  the  greatest  sen  ice. 

I  have  several  times  witnessed  severe  consequences  from  the  as- 
ftunptioa  of  the  sitting  or  erect  position  too  soon  after  a  profuse 
hMnorrbage,  and  in  one  case  death  resulted. 

As  regards  mental  labor,  there  is  not  much  need  of  caution,  for  the 
mton  that  it  is  impossible  for  the  patient  to  undertake  it  to  any  dan- 
gtroos  extent.  But,  as  be  improves  in  strength,  the  «lesire  to  make  use 
of  kia  locreaeted  power  may  be  raanifestetl.  It  is,  therefore,  well  at  this 
time  to  prohibit  any  such  exertion  as  will  probably  be  followed  by 
Bttrked  depression.  3Ioderate  mental  exercise  is,  however,  far  from  be- 
ing projtidicial,  for  it  tends  to  increa^»e  the  amount  of  blood  in  the  brain. 

Emotional  disturbance  should  also,  as  a  rule,  be  avoided,  although 
M  tiroes  it  may  be  productive  of  great  benefit,  especially  if  it  be  pos- 
sible to  bring  into  action  ati  emotion  contrary  to  that  which  may  have 
produced  the  diHcajie.  Thus  a  lady  became  subject  to  cerebral  antemia, 
din^ctly  the  result  of  painful  emotions  due  to  domestic  trouble.  The* 
dilfieulty  was  very  suddenly  removed,  or  rather  the  knowledge  of  its  re- 
moTft]  was  suddt-nly  communicated  to  her.  The  reaction  was  very  great; 
•he  WS8  thrown  into  a  state  of  joyous  excitement,  attended  with  consid- 
mble  febrile  disturbance,  and  I  wm  apprehensive  for  a  time  that  her 
ml'  "  r  become  permanently  deranged,  for  there  were  hallucinations 

an- 1  ris  of  various  kinds,  and  many  symptoms  of  cerebral  conges- 

tion. Bat  in  the  course  of  a  few  days,  during  which  she  was  kept  in  entire 
•eoliuion,  »nd  as  far  as  possible  from  all  mental  and  physical  agitation, 

CDtirely  recovered  both  from  the  secondary  and  primary  disorders. 


CHAPTER  in. 

OEBEBBA  L     B^MOBBSAOE. 


UvPSft  the  designation  of  cerebral  ha?morrhage  I  propose  to  oon- 

tbai  disease  which  is  often  known  as  apoplexy,  hemiplegia,  or  a 

pAivJjiia  stroke,  and  which  is  due  to  the  rupture  of  a  blood-vessel,  and 

ibe  oooeeqiieni  extravasation  of  blood  either  into  the  substance  of  the 

bffmin  or  into  ita  ventricles. 
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Two  forms  of  the  affection,  differing  essentially  only  in  the  extent 
or  seat  of  the  lesion,  but  presenting  different  symptoms,  are  to  be  dia- 
tinguished ;  these  are  the  apoplectic  and  paralytic.  In  the  first  there 
is  loss  of  consciousness  ;  in  the  second  the  mind,  though  perhaps  im* 
paired,  is  not  suspended  in  its  action.  ^ 

Symptoms. — Before  the  full  development  of  the  attack  there  offi^f 
is,  for  several  days,  a  group  of  symptoms  present  which  indicate  cere- 
bral disorder.     These  are  very  much  of  the  same  character  as  those 
denoting  the  first  stag©  of  cerebral  congestion,  but,  though  generally 
not  so  numerous,  are  far  more  striking. 

Among  the  more  obvious  is  a  sudden  difficulty  of  speech,  arising 
from  slight  paralysis  of  the  tongue  and  other  muscles  concerned  in 
articulation.  Words  are  not  pronounced  with  the  usual  distinctness ; 
the  tongue  seems  to  occupy  more  space  in  the  mouth  than  it  should, 
and  is  not  moved  with  the  requisite  degree  of  promptness  and  rapidity. 

The  other  muscles  on  one  side  of  the  face  may  be  affected^  and 
hence  there  is  a  little  distortion,  lasting,  perhaps,  but  for  a  few  hours. 

Defects  of  sight  may  occur,  usually  characterized  by  the  presence  of 
dark  spots  in  the  axis  of  vision.  Such  conditions  are  due  to  nunute 
extravasations  in  the  retinae,  and  are  always  of  most  serious  importance. 
I  have  known  retinal  clots  to  precede  by  more  than  a  year  the  occi 
of  a  more  severe  lesion. 

Bleeding  from  the  nose  is  a  common  precursor,  and,  when  r^ccu; 
without  being  induced  by  severe  muscular  exertion,  blows,  a  depend* 
position  of  the  head,  or  other  obvious  cause  in  a  person  over  the  age  of 
forty,  is  always  to  be  regarded  as  a  symptom  of  moment. 

Numbness  limited  to  one  side  of  the  body  is  of  itself  sufficient  to 
excite  apprehension.     I  have  known  several  cases  in  which  this  symptom 
was  the  only  premonitory  sign.     It  may  be  present  several  days  befc 
or  may  precede  the  attack  by  only  a  few  minutes. 

In  addition,  there  may  be  headache,  vertigo,  slight  oonfusioii 
mind,  a  tendency  to  stupor,  and  vomiting. 

None  of  the  premonitory  symptoms  may  be  present,  and  then  the 
attack,  if  of  the  apoplectic  form,  occurs  with  great  suddenness.  Even  if 
they  have  been  noticed,  there  is  more  or  less  of  abruptness  in  the  onset. 

Thus  the  individual  is  perhaps  standing,  engaged  in  conversation, 
when  he  is  instantaneously  struck  with  unconsciousness,  and  falls  to  the 
ground  as  if  shot ;  sensibility  and  the  power  of  motion  are  abolished, 
and  no  signs  of  vitality  are  apparent  to  the  ordinary  observer,  with  the 
exception  of  the  slow  and  labored  action  of  the  heart  and  respiratory 
muscles.  The  breathing  is  stertorous,  the  lips  and  cheeks  are  puffed 
out  with  each  expiration,  and  the  pupils  are  generally  largely  dilated 
and  insensible  to  light. 

Reflex  movements  are  abolished  at  first,  but  after  a  few  momenta 
rhey  reappear,  and  are  even  more  readily  excited  than  in  health,  oi 
to  the  fact  that  the  controlling  influence  of  the  brain  is  removed* 
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The  vc^luAtarj  power  of  svvallowiog  is  lost,  but  it  ia  usually  not  dif* 
fiouli  to  C9iu$e  contraction  of  the  musclea  of  deglutition  by  excitation 
of  the  pb&rjDx.  When  these  cannot  be  produced,  the  prognosis  is,  if 
pOMlble,  increased  in  gravity,  for  the  reason  that  the  extravasation  is 
probably  in  the  medulla  oblongata,  or  so  situated  as  to  compress  it. 

Tho  urine  and  faeces  are  often  evacuated  involuntarily. 

An  apoplectic  attack  of  this  character  usually  terminates  in  death 
without  the  patient  recovering  his  intellect  in  the  slightest  degree.  11 
life  should  be  prolonged  for  thirty-six  hours,  the  probability  of  a  fatal 
larmination  is  materially  lessened.  I  have  never  seen  a  case  of  cerebral 
hieinorrbago  that  was  instantaneously  fatal,  and,  although  from  ana- 
tonucal  and  physiological  considerations  I  adroit  the  possibility  of  such 
instances,  I  am  persuaded  that  they  must  be  rare.  Jaccoud '  expresses 
the  opinion  that  death  is  immediate  in  those  cases  in  which  the  hiem- 
itt  in  the  medulla  oblongata,  or  in  those  which  occur  in  both 
leree.  Dr.  Hughlings  Jackson,*  on  the  contrary,  though  conced- 
to^  from  theoretical  grounds  that  haemorrhage  into  or  near  the  me- 
dulla  oblongata  might  cause  instant  death,  has  never  witnessed  such  a 
(anniiiation;  and  Dr.  Wilks*  says  that  apoplexy  is  very  rarely,  if  ever, 
a  suddenly  fatal  disease,  no  matter  what  part  of  the  brain  may  be  the 
m»i  of  the  eftusion.  Among  the  reports  of  several  thousand  post* 
tDortem  examinations  at  Guy's  Hospital,  there  was  but  one  in  which 
death  wa«  asserted  to  have  been  instantaneous,  and  that  was  a  case  of 
meningeal  husmorrhage.  Even  this  was  doubtful,  for  the  jiattent  had 
Mien  some  distance  from  the  hospital,  and  was  brought  in  dead. 

I  hayc  several  times  had  cases  under  my  observation  in  which,  it 
was  aaid,  death  had  been  as  sudden  sls  though  the  individual  had  been 
■tmok  by  lightning  ;  but  careful  inquiry  and  post-mortem  examination 
hare  Mlher  shown  that  the  observers  were  deceived,  or  that  there  had 
bean  no  extravasation  at  all,  death  being  the  result  of  heart-disease. 

Nevertheless  there  are  instances  on  record  in  which  haemorrhage 
iiito  the  medulla  oblongata  has  produced  death  with  as  much  sudden- 
aaat  as  any  other  possible  cause.  OUivier  *  cites  a  case  which  came 
under  his  observation  at  the  Salpetri^re: 

*^  Batandier  (Jeanne  Elisabeth),  aged  sixty-four,  of  medium  height, 
and  inclined  to  stoutness,  was  admitted  to  the  Salp^tri^re,  for  attacks  of 
hysteria,  with  which  she  bad  been  affected  since  her  seventeenth  year, 
when  her  menses  appeared.  These  attacks  were  very  violent,  and 
pogmyed  at  each  menstrual  period.  They  stopped  during  a  single 
pngDMney  at  the  age  of  thirty  years,  and  disappeared  altogether  at 


*  **  Tmit4  d«  pathologte  interne."    Pmns,  1870.    Tome  premier^  p.  ISft. 

*  "  Oa  Apoplexy  and  Cerebral  HcxDorrhftj^*'   *'  B«jaolda*s  Sjatem  of  Medidne." 
An,  IMS.    ToL  ii.,  p.  S20. 

■  "OaA  Ho*pltri  R«porU^ '  186fl,  p.  178. 

*  **  T^aki  il««  maladiQa  de  k  moelle  6piiu«^re.^     Troiddme  Edition,  Paris,  1837, 
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forty,  yfhen  her  menses  ceased.  Her  ixitelUgenoe  had  not  become 
seriously  impaired;  she  had  fuU  power  of  speech,  but  complete  dealness^ 
existing  since  infancy,  rendered  this  faculty  almost  useless  to  her,  aod 
she  accordingly  corainynicated  with  others  by  means  of  signs.  She 
very  irascible,  her  gait  was  irregular,  but  nevertheless  there  was 
paralysis.  In  all  other  respects  her  health  was  good.  On  the  2Bth  of 
October,  at  mid-day,  while  in  the  midst  of  a  group  of  women,  she  be- 
came very  angry,  uttered  a  cry,  leaned  against  the  wall,  and  then  foil  to 
the  ground.     She  was  raised  up,  but  was  dead. 

**  Autopsy  forty  hours  after  death,  ,  ,  ,  The  sinuses  of  the  dura 
mater  were  gorged  with  blood,  the  pia  mater  was  strongly  injected, 
and  easily  detached  from  the  cerebral  substance  ;  the  middle  lobe  of  the 
brain  presented  a  well-marked  depression ;  the  brain  was  firm,  and  of 
good  consistence;  the  hemispheres,  carefully  examined,  presented  a  de- 
cided injection  of  both  the  white  and  gray  substance,  but  no  hnemor* 
rhagio  yby t^r,  old  or  recent ;  the  ventricles  were  empty,  the  choroid  plex- 
uses thin  and  granular  ;  the  optic  tbalami  and  corpora  striata  healthy. 

"  After  having  divided  the  spinal  cord  below  the  medulla  oblon^ta, 
and  having  removed  the  medulla  oblongata  with  the  cerebellum,  and 
the  pons  Varolii,  a  sanguineous  clot,  irregidarly  round,  and  the  size  of  a 
walnut,  was  discovered  adlierent  to  the  posterior  part  of  the  medulla 
oblongata,  and  extending  above  as  far  as  the  opening  into  the  fourth 
ventricle,  which  it  entirely  closed.  The  pyramids  were  not  injured,  but 
the  olivary  bodies  were  partly  destroyed,  the  right  more  than  the  left. 
The  restiform  bodies  were  entirely  detached,  and  were  found  in  frag- 
ments in  the  middle  of  the  clot.  The  clot  was  removed  and  the  soi 
of  the  haemorrhage  was  discovered  to  be  in  the  central  gray  subst 
four  or  five  lines  below  the  inferior  border  of  the  pons  Varolii,  which 
was  a  little  softer  than  normal,  but  which  in  other  respects  appeared  to 
be  healthy,  as  did  also  the  cerebellum.  An  enormous  quantity  of  san- 
guinolent  serous  fluid  filled  the  spinal  canal,  and  flowed  out  in  part  from 
the  foramen  magnum,  and  in  part  from  the  opening  made  in  the  spine 
for  the  examination  of  the  cord,  which  was  healthy  and  non-injecte<L 

**Both  lungs  were  gorged  with  black  blood,  but  presented  no  traces 
of  emphysema;  the  right  cavities  of  the  heart  were  filled  with  blacic 
blood,  but  the  organ  was  healthy. 

**  All  the  abdominal  organs  were  in  a  normal  condition." 

OUivier  remarks,  in  reference  to  this  case,  that  death  was  as  install* 
taneous  as  though  produced  by  a  sudden  luxation  of  the  first  or  second 
vertebra. 

Dr.  A.   Charrier  ^  has  reported  the  case  of  a  woman  who,  on  the 

twelfth  day  after  delivery,  died  instantaneously.     At  the  evening  visit, 

while  talking,  "  she  suddenly  uttered  a  crj%  turned  over  on  her  pillow, 

ind  was  dead.     Death  was  as  instantaneous  as  though  she  had  been 

1 ''  H^morrhftgie  du  balbe  rautudien."    Archivet  de  phyniologie^  1809,  p.  6ea 
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Btnick  by  lightniog."  At  the  autopsy  a  fimall  clot  was  found  in  the 
centre  of  the  medulla  oblongata.  The  reat  of  the  brain  and  the  heart 
wrrr  perfectly  healthy. 

Jjk  the  majority  of  cases  attended  '^ith  complete  loss  of  conaciona* 
naia,  the  course  of  the  diseaae  is  not  so  rapid  or  hopeless  as  in  the  form 
jm  described.  The  patient  falls,  is  comatose,  breathes  stertorousJy, 
and  ]iro«cnts  a  similar  general  appearance;  but  after  a  time  conscious- 
net*  begins  to  return,  and  it  is  possible  to  partially  rouse  him  from  the 
•oDditioQ  of  insensibility.  He  turns  over  in  the  bed,  though  with  diH)- 
eult3',  and  may  attempt  to  speak.  Articulation  is,  however,  indistinct, 
for  the  muscles  of  one  side  of  the  face  are  paralyzed,  and  the  tongTie, 
(rom  a  like  cause,  is  restricted  in  its  movements.  The  paralysis  Lb  found 
to  ejust  in  the  limbs  of  the  same  side,  and  involves  the  loss  of  sensi- 
hS&ty,  as  well  as  of  motion,  though  rarely  to  the  same  extent.  In  some 
ezoeedingly  rare  cases,  perhaps  not  clearly  understood,  the  paralysis  of 
tho  limbs  is  on  the  opposite  side  to  that  of  the  face,  A  man  thus  af- 
fected was  present  at  my  clinic,  in  October,  1670,  at  the  Bellevue  Hos- 
pctsl  Aledical  College.  He  was  a  patient  under  my  charge  at  the  New 
York  State  Hospital  for  Diseases  of  the  Nervous  System,  and  had  been 
several  years  previously.  His  history,  as  elicited  with  great 
by  my  clinical  assistant  and  resident  physician  of  the  hospital,  Dr. 
Orom,  W9M  perfectly  clear  on  this  point. 

Tbe  facial  paralysis  presents  several  points  of  great  interest  in  a 
d]A|^08tic  point  of  view.  The  affected  side  is  incapable  of  expreasiony 
bttt^  so  long  as  the  patient  does  not  attempt  any  facial  mowtm&aiM^ 
smroely  any  distortion  is  perceived.  Should  he  endeavor  to  open  his 
fOOvUl  to  spit,  or  to  puff  out  his  cheeks,  the  paralysiB  is  at  once  noticed* 
Owing  to  the  fact  that  the  antagonism  of  the  muscles  b  destroyed,  the 
tmom  is  drmwn  toward  the  sound  side,  the  angle  of  the  mouth  being 
sUgbdy  depressed.  It  is  remarkable,  however — and  the  fact  is  of  im- 
pOclAiMW  as  a  diagnostic  mark  between  the  facial  paralysis  of  cerebral 
iMWOirhsge  with  hemiplegia  and  the  simple  facial  paralysis  from  injury 
m  disease  of  the  seventh  pair — that  the  patient  does  not  lose  the  ability 
to  dose  the  eye  of  the  affected  side. 

If  the  Efth  pair  of  nerves  is  involved  in  the  lesion,  sensibility  is  im- 
paired, which  is  never  the  case  in  simple  facial  paralysis,  and  the  maa* 
and  ptcr}-goid  muscles,  which  receive  their  motor  influence  from 
ncrro,  will  consequently  be  paralyzed.  The  ability  to  masticate  on 
t^  affected  side  is  therefore  lost,  and  the  cheek  hangs  lower  than  on 
tka  sound  side. 

Tbe  tongue  is  also  only  paralyzed  upon  one  side.     When,  therefore, 

it  is  pcotraded  from  the  mouth,  the  point  deviates  toward  the  paralyzed 

sids,  owimg  to  the  nooompensated  action  of  the  sound  gcnio-hyoglossus. 

All  ihe9A  |>aral)'aes  occur  on  that  side  of  the  body  opposite  to  the 

seat  of  Ibe  lemon.    In  a  very  few  instances  the  paralysis  has  existed  on 
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th<}  same  side  with  the  lesion.     This  is  explained  by  the  fact  that  it 
oasionally  happens,  as  Longet  *  states,  that  the  deoossation  of  the  ai 
tenor  colunius  of  the  cord  is  imperfect.     At  times,  again^  ovring  to  a 
double  extravasation,  or  to  the  fact  that  the  lesion  is  in  the  me-sial  line 
of  the  pons,  or  that  it  forces  its  way  so  as  to  involve  both  hemispher^^ 
both  aides  of  the  body  are  deprived  of  motion.  ^M 

Very  inexact  ideas  have  prevailed  relative  to  tlie  temperature  m 
cases  of  cerebral  hsemorrba^.     The  researches  of  Boumeville*  have 
given  us  more  certain  data  than  we  previously  possessed,  and,  as]i^| 
from  their  value  as  contributions  to  symptomatology  and  pathology-,  a^F 
of  great  importance  in  the  matter  of  prognosis.     This  obsen'er,  as  the 
result  of  numerous  determinations,  arrived  at  the  following  conclusioz 

That  the  animal  temperature,  in  the  very  inception  of  the  apopU 
attack,  undergoes  a  very  considerable  reduction,  the  thermomet<ir  in 
rectum  indicating  36**  (=96.8°  Fahr,),  and  even  sometimes  falHng  m 
low  as  35,4''  (=95.72°  F.).     Tliis  reduction  seems  to  be  influenced  pa^ 
ticularly  by  the  continuance  of  the  haemorrhage  and  the  superventl 
of  additional  centres  of  extravasation.     To  this  period  of  temperati 
depression  succeeds  another,  during  which  the  animal  heat  remains 
tionary  at  its  normal  point.     If  the  patient  is  destined  to  recover,  this 
period  is  prolonged  indefinitely;  but,  if  death  is  to  ensue,  a  third  peri< 
characterized  by  a  remarkable  elevation  of  temperature,  supervene 
During  this  stage  the  thermometer  indicates  40°  (=  104**  Fahr.),  or 
rise  to  41.5''  (=  106.7''  Fahr.). 

Charcot  *  has  called  attention  to  the  fact  that,  in  a  few  oases  of  ooro- 
bral  haemorrhage,  an  acute  hed*sore  forms  on  the  buttock  of  the  pi 
lyzed  side.  From  the  second  to  the  fourth  day  after  the  occurrence 
the  attjick,  an  erysipelatous  redness  of  irregular  outline  occupies 
buttock,  and  frequently  extends  over  tlie  greater  part  of  its  surfi 
Within  forty-eight  hours  a  dark-colored  spot  appears  on  the  central 
portion,  and  the  epidermis  of  this  is  raised  by  the  sanguinolent  fluid  be^ 
neatb  it.  This  vesicle  breaks,  and  a  aore  is  thus  formed,  which  gradu- 
ally extends.  Occasionally  but  very  rarely  the  sore  occurs  on  the  sound 
buttock.  I  have  only  witnessed  two  cases  in  which  these  sores  were 
formed,  and  both  were  in  persons  over  seventy  years  of  age.  Of  oourae^ 
these  eachars  are  not  to  be  confounded  with  the  bed-sores  due  to  long- 
continued  pressure. 

It  is  rarely  the  case  that  the  third  nerve  is  affected,     When  it  is, 
there  arc  external  strabismus  from  paralysis  of  the  internal  rectus  muscle, 
and  ptosis  from  paralysis  of  the  elevator  of  the  upper  eyelid, 
pupU  is  dilated,  and  is  insensible  to  light. 

'  "  Anatomie  ct  phyaiologie  du  ByBl^ine  nerveux,"  tome  i.,  p,  S88. 

*  "  £iude8  cUiiiqueeet  tht:rmom6triqucd  sur  lea  tnakdies  dusyst^toe  scnreux.** 

1872,  p,  ne, 

'  "  Bar  1a  formation  rtpidc  d^tmc  escbare  k  k  fcsse  du  cotd  poraljrs^  dans  rh^mij 
i^oonte  de  canae  cdr^brale/*    AreAiwt  de  phyHolcffU,  1868,  p.  808. 
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Another  phenomenon  is  sometimes  observed,  and  that  is  the  rotation 
id.  both  ejes  toward  the  sound  side.  This  is  accompanied  by  a  like 
moTement  in  the  head,  so  that,  it  the  patient  is  paralyzed  on  the  left 
side,  the  eyes  and  head  are  turned  to  the  right|  and  consequently^  as 
the  patient  lies  in  bed,  the  right  side  of  the  face  rests  on  the  pillow.  I 
haro  obseri'ed  these  symptoms  in  about  one-third  of  the  cases  of  cere* 
bnl  ha?morrhage  which  have  come  under  my  observation.  They  were 
pTMent  from  the  very  beginning,  and  disappeared  in  a  few  days. 

Slight  convulsive  or  involuntary  movements  are  occasionally  noticed. 
most  frequent  of  these  is  yawning,  a  symptom  which  Dr.  Todd  * 
as  troublesome,  and  even  unfavorable,  but  which,  in  my  expcri- 
IB  not  very  annoying  or  dangerous.  The  other  convulsive  actions 
may  be  on  the  whole  of  either  side  of  the  body,  or  on  both  sides,  or 
may  be  restricted  to  a  single  limb  or  even  a  group  of  muscles. 

Reflex  movements  are  at  first  sometimes  abolished,  but  subsequently 
can  generally  be  excited,  especially  in  the  lower  extremity,  by  tickling 
the  sole  of  the  foot.  Deglutition,  though  imperfect,  can  generally  be 
loade  to  take  place  by  reflex  action,  unless,  as  previously  stated,  the 
luemorrUago  is  in,  or  in  the  vicinity  of,  the  medulla  oblongata. 

Strotig  tonic  contractions  of  the  muscles  of  the  paralyzed  limbs  are 
oocMionally  a  prominent  phenomenon.  The  upper  extremity  is  more 
•pi  to  be  their  seat  than  the  lower,  and  the  biceps  and  triceps  muscles 
are  especially  liable  to  be  thus  affected.  This  condition  may  exist  at 
the  very  beginning  of  the  seizure,  or  may  subsequently  supervene. 

Few  systematic  authors  have  noticed  the  s^-mptom  in  question — a 
symptom  which  is  not  to  be  confounded  with  the  secondary  oontraotiona 
ooming  on  several  weeks  after  the  attack,  and  the  origin  of  which  ia 
altogether  different — ^attention  seems  to  have  been  first  called  to  it  by 
Boudet,*  but  Durand'Fardel  *  studied  it  more  thoroughly,  and  was  the 
ini  to  determine  its  connection  with  a  definite  lesiotu  According  to 
thia  Later  author,  primary  contraction  is  only  present  in  cases  of  cere- 
bral bicmorrhage,  when  the  extravasation  reaches  the  ventricles  or  the 
subarachnoidal  space.  So  long  as  the  blood  remains  circumscribed  in 
lite  oefebral  tissue,  there  are  no  contractions  either  in  the  paralyzed  or 
tiw  aofli>paralyzed  limbs.  Of  twenty-six  oases  of  cerebral  haemorrhage, 
in  wlifoh  death  ensued  within  one  month,  and  in  which  the  ventricles  or 
Uie  neningeB  bad  been  invaded,  there  had  been,  in  nineteen,  contractions 
of  tiie  paralyzed  members^  in  three,  contractions  of  the  sound  limbs; 
tind  in  four,  resolution  without  conti-action.     Charcot,*  in  fourteen  oasea 

>  **€ll^flal  UctorfB/'    BMoad  odiUao.    London,  1861,  p,  708. 

■  **1MaKiire  svr  lliiaiorrhagk  d«i  miniogu.**     Joumat  4m  commmumMm  fiwdSw^ 

■  '^  Hi  Is  MUtiactioii  dsof  l*h^tiiiOiTh«gio  o^ribrnle .''    A  rrhirm  ftnkndm  it  mtdteme^ 
IMl^  lom  a«  p.  140.     Also  '*  HftlacDes  des  rieiU&rds."     Pori^  187S,  p.  S25. 

*  *lfecfidlis  r4«li«rche«  sor  la  palhog^tiie  de  rh^morrbigie  c6r^bral«."    Ar^ftm  Ji 

IM8,  p.  ua 
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of  ventricular  or  meningeal  invasionf  noticed  contractions  in  eleveOj  and 
in  two  epileptiform  convulsions.  The  contractions  take  place  whether 
the  membranes  be  distended  by  the  clot,  or  Avhether  rupture  ensues^ 

In  the  less  severe  apoplectic  form  of  cerebral  hicmorrhagc  now  unde|fl 
consideration,  the  urine  and  faeces  are  aoraetimes  passed  iiivoluntanl^l 
from  paralysis  of  the  sphincters,  and  are  at  time^  obstinately  retained 
from  paralysis  of  the  bladder  and  abdominal  muscles.  ^m 

The  mental  symptoms  are  at  first  scarcely  distinguishable  from  thos^l 
which  are  present  in  the  severest  form  of  the  disease.  The  coma  and 
insensibility  are  complete,  but  after  a  time,  which  varies  in  duration 
with  the  extent  of  the  lesion,  consciousness  begins  to  return.  The  pa- 
tient opens  his  eyes,  and  gives  a  little  attention  when  loudly  spoken  to; 
and  is  perhaps  able  to  express,  to  some  extent,  bis  wishes  by  signs  and 
gestures.  Gradually  the  mental  power  increases;  he  attempts  to  speak, 
but  his  words  are  misplaced  or  forgotten,  and  his  articulation,  owing, 
as  already  stated,  to  the  paralysis  of  the  face  and  tongue,  ia  thick  and 
indistinct.  Those  words  which  are  enunciated  by  the  movements  of  the 
lips  and  tongue  are  especially  troublesome,  while  those  formed  in  thi^H 
throat  are  not  difficult  to  pronounce.  ^M 

The  mental  characteristics  of  the  patient  will  be  found  to  have  un- 
dergone a  radical  change.  He  is  irritable,  unreasonable,  and  fretful 
His  sense  of  the  proprieties  of  life,  which  may  in  health  have  been  Tory 
delicate,  becomes  obtuse;  his  memory  is  notably  impaired,  and  his  rea- 
soning power  greatly  diminished.  The  greatest  change,  however,  is 
perceived  in  the  emotional  faculties.  Ho  laughs  at  the  veriest  triilei|H 
and  sheds  tears  profusely  at  the  least  circumstances  calculated  to  anno^^ 
him.     Even  for  years  afterward  this  peculiarity  is  noticed. 

Such  is  the  first  stage  of  an  attack  of  cerebral  heemorrhage  marked 
by  apoplexy  and  paralysis,  as  ordinarily  observed  when  amendment 
takes  place.  It  is  often  the  case,  however,  that  this  stage  is  not  fully 
developed,  owing  to  the  continuance  of  the  hteraorrhage.  In  such  an 
event  the  coma  becomes  more  profound,  the  breathing  more  irregular 
and  less  frequent,  the  pulse  intermits  and  loses  in  force,  the  face  be- 
comes purple  from  imperfect  a(jration  of  the  blood,  and  death  ensues. 
In  other  cases  a  certain  degree  of  improvement  may  be  attained,  and 
then  the  hfPmorrhage  may  recur,  and  the  patient  dies  comatose. 

In  a  few  cases  which  I  have  had  under  my  charge,  the  first  symptoto 
observed  has  been  intense  pain  in  some  part  of  the  head.   This  has  been 
quickly  followed  by  nausea  and  the  ejection  of  the  contents  of  the  stomi 
ftoh.     There  have  also  been  slight  wandering  of  the  mind,  and  a  dispos 
tion  to  stagger  in  waUri^ig.     Those  phenomena  have  persisted  for  froi 
four  to  six  hours,  and  then  tho  patients  have  gradually  passed  into  »' 
comatose ,  condition,  vrith  general  resolution  of  the  limbs.     Death  has 
ensued  within  twelve  hours  after  the  beginning  of  the  symptoms.     In 
one  of  these  cases,  that  of  a  gentleman  of  this  city,  he  had  remarked  to 
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roe,  At  fix  o'clock  in  the  evening,  that  he  was  feeling  remitrkftblj'  well 
aQ  day»  For  several  yeftra  ho  had  suffered  from  cerebral  bypencmia^ 
the  result  of  continued  and  severe  mental  application.  At  about  eight 
o^dock  he  waa  seized  with  the  most  agonizing  pain  in  the  head,  at- 
tended with  inteubo  nausea.  Repeat^id  vomiting  took  place,  and  there 
had  been  slight  delirium  and  momentary  periods  of  forget  fulness.  My 
friend  Dr.  Lente,  of  Cold  Spring,  who  was  in  my  house  at  the  time, 
went  with  me  to  see  him,  in  response  to  his  message  that  1  would  oalL 
We  found  him  aa  above  described;  and,  as  ho  was  firmJy  convinced  that 
his  stonttdi  was  at  fault,  an  emetio  of  salt-water  was  given  him*  It 
tet#4  promptly,  but  without  affording  him  the  least  relief,  A  hj-poder- 
nr  on  of  a  third  of  a  grain  of  sulphate  of  morphia  was  next  ad- 

iiiii..^>.^^  i,  but  without  benefit;  and  tliis  was  followed  by  a  similar 
quantity  after  half  an  hour.  He  then  thought  he  might  sleep  a  little, 
but  the  pain  continued.  An  hour  afterward  I  left  him,  being  of  the 
opinion,  in  which  Dr.  Lente  shared,  that  he  was  either  suffering  from  a 
oerebral  tumor  or  an  extravasation  of  blood.  Two  hours  afterward  I  w*8 
■g%io  sent  for.  He  was  then  comatose,  the  limbs  in  a  state  of  resolution, 
the  breathing  of  that  loud,  rauchous  character,  and  the  heart  beating 
with  the  irregularity  so  indicative  of  effusion  into,  or  in  the  neighbor- 
hood of,  the  medulla  oblongata.  Deglutition  could  not  be  excited  by  sub- 
ttanoes  placed  in  the  mouth.  The  right  pupil  was  strongly  dilated,  while 
Ibe  left  was  a  more  point.     Death  ensued  within  two  hours  afterward. 

The  poet-mortem  examination  was  made  the  next  day  by  Dr.  S.  D. 
Powell,  in  presence  of  Drs.  Lente,  Ripley,  Elsberg,  and  myself.  A 
dot  the  size  of  a  small  orange  occupied  the  posterior  part  of  the  middle 
uid  central  portion  of  the  right  lobes.  It  was  entirely  confined  to  the 
wMto  substance.  Another,  about  as  large  as  a  hickory -nut,  was  situ- 
ftled  in  the  right  half  of  the  pons  Varolii. 

Id  all  probability  the  clot  in  the  right  hemisphere  began  to  form 
firstp  and  that  the  second,  into  the  pons  Varolii,  which  was  the  ipimedi* 
of  death,  did  not  originate  tUl  a  considerably  later  period,  in- 
by  the  disturbances  in  the  respiration  and  circulation,  and  the 
impOMbiUty  of  exciting  deglutition. 

In  those  oases  in  which  the  improvement  has  been  progressive  up 
lo  Uw  point  of  partial  resumption  of  the  mental  faculties,  we  find  that 
a  aMond  stage  characterized  by  different  symptoms  often  supervenes. 
This  is  the  period  of  iuOammation. 

It  may  begin  at  a  variable  time  after  the  ooourronoe  of  the  extra va- 
aation,  nsually  not  later  than  the  eighth  day.  It  is  marked  by  febrile 
excitement  and  pain  in  the  head,  the  latter  being  often  very  severe, 
Tl»ers  is  gaatrio  derangement,  as  evidenced  by  nausea  and  vomiting ; 
znd  coQvtilsive  movements  of  ttie  limbs,  with  eontraetions  of  the  6oxors 
ol  the  pandyxed  side,  are  generally  present.     Delirium  is  also  a  promi* 

t  feaiuTv,     S4:'motimes  there  it  obstinate  wakefulness,  and  at  others 
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a  strong  tendency  to  coma.     This  stage  may  last  three  or  four  da\'s,  or 
at  most  five  or  six,  when  it  either  causes  death  by  extension  of  the  in^ 
flammation  from  the  immediate  vicinity  of  the  lesion  to  other  parte  d^^ 
the  brain,  terminates  in  the  formation  of  an  abscess,  or  gradually  ends 
in  resolution,  with  abatement  of  the  symptoms. 

Disregarding  for  the  present  the  first  two  of  these  results,  we  prooee^H 
with  the  consideration  of  the  phenomena  of  a  case  in  which  resolution 
takes  place. 

With  the  cessation  of  the  inflammatory  action,  the  improvement  ojfl 
the  patient  becomes  very  marked.     His  speech  is  every  day  more  di»^ 
tinct,  his  mind  more  active,  his  paralyzed  limbs  more  capable  of  motion. 
Usually  the  leg  recovers  power  with  much  greater  rapidity  than  the  arm, 
and  thus  the  patient  is  able  to  walk  tolerably  well  before  he  can  raise 
arm  from  his  side,  bend  the  elbow,  or  extend  the  fingers.     The  parab 
in  the  leg  is  most  marked  in  those  muscles  whose  office  it  is  to  eleval 
the  foot,  and  this  necessitates  a  peculiar  gait  in  order  to  avoid  dra| 
the  toes  along  the  ground.     The  abductors  are  rarely  affected  to  ai 
great  extent.     The  patient  in  walking,  therefore,  throws  the  leg  ox 
from  the  body,  and  then,  swinging  it  around,  clears  the  ground  in  tl 
manner. 

In  the  upper  extremity  there  is  almost  invariably  a  disposition  tow- 
ard contraction  of  the  peetoralis  major  and  minor  muscles,  by  which  the 
arm  is  drawn  across  the  front  of  the  thorax.     At  the  same  time  the  IntJs- 
simus  dorsi,  the  trapezius,  the  rhomboidel,  the  teres  major  and  minor, 
are  generally  in  a  state  of  relaxation,  and  eventually  tend  to  atrophy. 
The  elbow  is  slightly  flexed,  the  wrist  bent  upon  the  forearm,  and  th^_ 
fingers  drawn  in  toward  the  palm  of  the  hand«     These  actions  may,  in  iH 
great  measure,  be  prevented  by  appropriate  treatment,  and  they  may 
vary  in  extent  according  to  the  gravity  of  the  attack.     It  is  a  cuiioua 
fact  that  the  muscles  of  respiration  are  never  paralyzed  in  cerebral  hieii|^| 
orrhage  unless  the  medulla  oblongata  be  involvecL  ^^ 

Trousseau  *  has  insisted,  with  great  force,  on  the  fact  that,  when  the 
arm  regains  power  before  the  leg,  the  termiiiation  is  always  fatal.  That 
this  is  the  general  result,  I  am  very  sure  from  my  own  experience,  but  it 
is  not  invariable,  for  there  are  now  in  the  New  York  St-at^  HoFpital  for 
Diseases  of  the  Nervous  System  two  patients  affected  with  cerebral 
haemorrhage  whose  arms  have  improved  to  a  very  great  ext-ent^  while, 
the  legs  are  still  as  much  paralyzed  as  ever. 

Now,  with  all  these  troubles  of  motility,  sensibility  may  likewise 
involved  to  a  greater  or  less  extent.  When  this  is  the  case,  the  liml 
of  the  affected  side  at  first  feel  heavy  as  if  made  of  lead,  and  after  a  while 
numbness,  as  exhibited  by  a  feeling  as  if  ants  were  crawling  over  the 
skin,  or  water  trickling  over  it,  as  if  pins  and  needles  were  sticking  in  it, 
3r  as  if  that  part  of  the  body  were  "  asleep,"  is  noticed.  Sometimes  the 
*  "Lectures  on  Clinical  Uedieinc."    Bulre'A Tranilation.    PartL    London,  1866, p.  1Q« 
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Eof  touch  is  greatly  lessened,  while  the  ability  to  feel  pain  is  scarcely 
red,  and  indeed  is  often  considerably  increased.     Again,  there  may 

be  bypenesthesia  of  the  skin  of  the  affected  regions,  and  pain  along  the 

eoone  of  the  nerves. 

The  circulation  is  inactive  in  the  paralyzed  limbs,  and  this,  together 

with  the  deficient  nervous  power,  tends  to  cause  a  pemmnent  reduction 

of  temperature.     The  difference  may  amount  to  as  much  as  five  or  six 
,         degreea,  and,  as  the  ability  to  resist  cold  is  diminished,  the  patient  is 
H      obllig^  to  use  additional  covering  on  the  paralyzed  members. 
H  From  oontinuod  disuse,  atrophy  of  the  paralysed  muscles  always 

H      takes  place  unless  suitable  treatment  be  begun  at  an  early  period. 
H  Thtu  far  we  have  only  considered  those  attacks  of  cerebral  ha3m- 

H  orrhage  which  are  acoompianed  with  unconsciousness.  One  of  these 
■  forms  kills,  without  the  patient  so  far  recovering  as  to  show  whether  he 
f         \§  paralyzed  or  not,  though  cf  course  he  is  so  to  a  profound  degree  ;  the 

>  other  allowB  of  more  delay  ;  the  brain  can  still  act  to  some  extent,  and, 
if  (kmth  does  not  ensue  from  continiiance  of  the  hiBraorrhage,  the  pa- 
Iwnt  U  found  to  be  paralyzed  on  the  side  of  the  body  opposite  to  the 
■e^  of  the  brain-lesion.  One  other  form  requires  notice,  and  it  is,  per- 
||»pC|  the  one  roost  frequently  met  with.  It  differs  from  the  attacks  just 
dMoribi^d,  in  the  important  fact  that  it  is  unattended  with  unconscious^ 


Like  the  others,  this  species  of  cerebnil  htemorrhage  may  take  place 
msddenly,  without  premonitory  symptoms,  or  it  may,  like  them, 
bappen  while  the  patient  is  said  to  be  asleep.  Generally,  however,  though 
tliere  may  be  no  long  prodromatio  stage,  there  are  symptoms  occurring 
famiiediately  before  the  attack  which  indicate  both  mental  and  physical 
dtjiturbauce.  These  are  headache,  vertigo,  numbness,  vomiting,  irrtta* 
bility  of  temper,  and,  perhaps,  slight  difficult  ies  of  speech. 

WImni  th«  attack  comes,  the  individual,  if  standing,  falls,  from  tho 
imttcdsat^  paralysis  of  one  leg.  He  is  fully  sensible  of  his  condition, 
ihlioagh  there  is  generally  more  or  leas  mental  change.  Tlie  ann  and 
Ikoe  are  affected,  aud  the  speech  is  rendered  impossible  or  indistinct. 

If  the  patient  bo  sitting  or  lying,  he  is  awano  that  something  has 
liapipeoed,  but  does  not  discover  its  exact  character  till  he  attempts  to 
fiie.  A  distinguished  gi?neral  officer  of  the  army,  after  a  fatiguing  day 
qf  eemtnony,  entered  his  carriage  with  his  wife,  to  be  driven  to  his 
liOldL  As  he  passed  along  Fifth  Avenue,  ho  felt  an  indescribable  sgu" 
tation,  and  immediately  afterward  noticed  that  he  eould  only  see  the 
lutlf  of  objects.  Re  made  no  effort  to  speak,  though  he  is  confident  he 
did  not  for  a  moment  lose  his  consciousness.  When  he  attempted  to 
get  out  of  the  carriage,  he  found,  to  his  surprise,  that  he  was  paralyzed 
on  ibe  Tight  side,  and  that  his  speeeh  was  so  much  impaired  that  ho 
eoald  not  be  onderatood. 

ADotber  ^ntleman  was  readitig  an   amusing  book,  ut    which   ht* 
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laughed  heartily.  He  felt  suddenly  a  feeling  of  vertigo,  and  the  book 
dropped  from  his  hand  He  attempted  to  pick  it  up,  but  found  he  had 
lost  power  in  the  arm,  and,  on  trying  to  call  to  his  wife,  who  was  in  the 
same  room,  discovered  that  he  could  not  speak-  At  this  time  he  could 
walk,  but  in  a  moment  or  two  afterward  he  fell,  from  paralysis  of  his 
leg.  So  far  as  the  paralysis  is  oonoemed,  I  have  rarely  seen  a  more 
severe  case  than  this. 

Another  went  to  bed,  perfectly  well,  to  all  appearance,  having  en- 
joyed uninterrupted  good  health  for  several  years.  In  the  morning  ho 
aroae,  but  felt  a  little  pain  in  his  head.  As  he  stood  before  his  glass, 
he  thought  his  face  was  slightly  twisted,  and  he  noticed  as  he  was  shav- 
ing himself  that  he  did  not  feel  the  razor  on  one  side.  While  he  was 
testing  his  facial  mobility  and  sensibility,  he  experienced  a  trace  of 
numbness  in  his  left  hand.  Thia  gradually  increased,  and  in  addition 
the  limb  lost  power.  In  a  few  minutes  he  could  not  move  it  at  all. 
By  the  time  I  saw  him — two  hours  afterward — the  parah'sis  had  ex- 
tejided  to  the  leg.  At  no  period  was  there  insensibility  or  mental 
confusion, 

A  gentleman  retired  at  night  in  good  health.  On  attempting  to 
get  out  of  bed  ho  discovered  that  he  was  paralyzed  in  the  leg.  Neither 
the  arm  nor  the  face  was  affected. 

In  the  case  of  a  gentleman  of  this  city  whom  I  saw  in  consultation 
with  Dr.  W.  M.  Polk,  and  who  had  for  several  years  suffered  from  fre- 
quent severe  headaches  and  other  cerebral  symptoms,  the  only  phe- 
nomenon was  binocular  hemiopia,  with  occasional  slight  delirium.  Dr. 
H.  Knapp,  who  saw  the  patient  before  I  did,  discovered  no  alterations 
in  the  functions  or  structure  of  the  eye,  and  we  all  agreed  that  the  case 
was  one  of  very  slight  cerebral  haemorrhage. 

Several  cases  have  been  under  my  oare  in  which  only  the  face  or  the 
tongue  was  paralysed;  others  in  which  the  arm  alone  was  involved;  and 
others,  like  the  one  just  mentioned,  in  which  the  flymptoms  were  con- 
fined entirely  to  the  leg.  Sometimea  there  was  a  momentary  feeling  of 
vertigo,  sometimes  a  vacant  stare,  something  like  that  of  the  petit  mal 
of  epilepsy,  sometimes  a  slight  degree  of  intellectual  confusion,  some- 
times headache,  and,  again,  no  head-symptoms  whatever.  The  sub- 
sequent progress  of  such  attacks  requires  no  special  consideration 
beyond  that  already  given  to  the  more  severe  forms. 

Now,  no  matter  how  light  the  attack  may  have  been,  nor  how  rapid 
the  improvement,  the  patient  who  has  had  cerebral  hapraorrhage  is  never 
mentally  or  physically  the  same  as  he  was  before.  If  the  seizure  has  not 
been  severe,  he  may  advance  so  far  toward  a  complete  cure  as  to  evince 
very  little  disorder  of  his  mind  or  body.  But  close  observation  shows 
that  he  is  not  entirely  restored,  and,  though  he  may  do  very  well  for  light 
intellectual  and  physical  exertion,  severe  labor  of  either  kind  is  beyond 
bis  powers — and  no  one  is  more  sensible  of  this  fact  than  himself.     Even 
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ifter  j9Uim  h\a  amoiions  are  abnormally  excitable.  A  patient  now  in 
lb*  New  York  State  Hospital  for  Diseases  of  the  Nervous  System  in- 
fonna  toe  that  he  sheds  tears  every  time  a  funeral  passes  him,  and  that 
t/fta  lieftriog  of  any  one's  death,  or  reading  the  obituary  column  in  a 
newspaper,  cauaes  his  feelings  to  get  the  better  of  him.  In  the  lightest 
forms  of  the  attack,  this  easily-aroujsed  emotional  disturbance  is  a  marked 
fRature  for  years  subsequently,  if  it  ever  entirely  disappears.  And  as 
reg&rda  the  muscles  which  have  been  paralyzed,  it  is  very  certain  that, 
tboQgli  they  may  be  made  strong  enough  for  all  practical  purposes, 
they  never  can  be  restored  to  their  former  sound  condition. 

The  character  and  general  mental  type  of  the  individual  usually 
nadecgo  some  change  ;  and  this  may  be  to  the  extent  of  reversing  bis 
or£xtary  traits. 

GaUBOB. — Advanced  age  is  one  of  the  most  inOuential  circumstances 
which  predispose  to  an  attack  of  cerebral  hemorrhiige,  and  this  fact  has 
bo|f  beea  known.  Tlius  Hippocrates  *  states  that  apoplexy  is  most 
common  between  the  ages  of  forty  and  sixty,  and  modeni  investigation 
Mtablishes  the  truth  of  the  proposition  as  regards  the  actual  number  of 
nitm.  It  is  probable,  however,  that  the  liability  increases,  as  Dr.  Flint ' 
says,  from  the  age  of  twenty  upward,  and  that  there  are  not  so  many  oaaee 
oocuniDg  ID  persons  over  sixty  as  below,  for  the  reason  that  the  number 
of  todividuala  alive  of  that  age  is  less. 

Of  three  hundred  and  eighty-three  cases  of  cerebral  hirmorrhage  which 
hare  been  under  my  professional  care,  at  some  time  or  other  after  the 
occurrence  of  the  extravasation,  in  my  private  and  hospital  practice, 
and  in  which  the  age  of  the  patient  is  noted^  three  hundred  and  forty* 
one  occurred  in  persons  over  forty  years  of  age.  Of  these,  tliree  hun- 
dred and  eleven  were  between  forty  and  sLxty^  tliirty-three  between  sixty 
and  seventy,  6ve  between  seventy  and  eighty,  and  three  over  eighty. 

Of  the  thirty-one  oases  in  persons  under  forty,  twenty  were  between 
forty  and  thirty,  ten  between  thirty  and  twenty,  and  one  under  twenty. 
This  latter  waa  a  boy  of  seventeen,  whom  I  exhibited  at  my  clinic  at 
the  Bc^evue  Hospital  Medical  College  in  the  autumn  of  1870. 

The  disease  is  certainly  more  common  among  men  than  women^ 
though  some  authors  have  asserted  the  contrary.  Falret  ascertained 
ihat|  of  tweaty*two  hundred  and  ninety-seven  eases,  sixteen  hundred 
and  sixty  occurred  in  males  and  only  six  hundred  and  thirty-seven  in 
In  my  own  experience,  of  three  hundred  and  eighty-three 
two  hundred  and  fifty-nine  were  in  males  and  one  hundred  aod 
r-four  in  females. 

Temperament  and  organiiation  are  supposed  to  have  an  influence 
hn  pcvdispoatng  to  cerebral  haemorrhage.     It  was  formerly  thought  that 
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those  of  sanguine  temperament  and  pletborio  habit  who  had  stout  bodies, 
large  beaiU,  florid  complexions,  and  short,  thick  necka,  were  especially 
liable  ;  but  more  exact  and  thorough  investigation  would  appear  to  show 
that  such  is  not  the  case,  and  that  thin  and  pale  individuals  show  fully 
as  great  a  proclivity.  Dr.  Flint*  expresses  the  opinion  that  there  is  no 
special  apoplectic  constitution,  and  my  own  experience  is  decidedly  to 
the  same  effect. 

That  the  tendency  to  cerebral  hemorrhage  is  often  hereditaryi 
appears  to  be  very  certainly  established.  Within  my  own  knowl. 
I  am  aware  of  several  strikiTig  instances  which  support  this  opiuioti.  A' 
gentleman  consulted  me  for  hemiplegia,  the  result  of  cerebral  haemor- 
rhage, whose  grandfather,  father,  two  uncles^  two  brothers,  and  oae 
sister,  had  died  of  this  disease,  and  whose  son,  thirty-six  years  of  agu, 
bad  been  attacked.  In  another  case  a  lady  had  her  father,  two  broth* 
ersy  and  one  sister,  die  of  the  disease  ;  and,  in  a  third  very  remarkable 
ease,  the  great-grandfather,  grandmother,  father,  four  uncles  and  aunU, 
and  two  brothers,  all  in  a  direct  line,  died  of  cerebral  hiemorrhage* 

Piorry '  cites  the  case  of  a  woman,  herself  paralytic,  whose  three 
children  had  died  of  convulsions,  and  whose  mother,  uncle,  and  brothers 
and  sisters,  to  the  number  of  twelve,  had  died  of  cerebral  hsemorrhage 
or  convulsions.  It  has  very  often  happened  in  my  experience  that  the 
father  or  mother  of  a  hemiplegic  patient,  whose  condition  result^^l  from 
cerebral  haemorrhage,  had  been  a£[ected  in  a  similar  manner. 

As  regards  tbe  influence  of  diseases  of  the  heart,  LegaUois,  Briche- 
teau,  Hostan,  Andral,  and  BouiUaud,*  adduce  instances  in  support  of  the 
existence  of  a  definite  relation.  While  others,  among  whom  Rochoux, 
Walshe,  and  Flint,  are  to  be  placed,  deny  the  existence  of  any  such  causa- 
tive influence.  As  tending  to  produce  active  or  passive  cerebral  co 
tion,  disease  of  the  left  or  right  side  of  the  heart  would  reasonably 
to  be  conducive  to  the  occurrence  of  cerebral  hjemorrhage.  The  tension 
of  the  blood  in  the  vessels  of  the  brain  is  increased  thereby,  and  the 
liability  to  the  rupture  of  a  diseased  vessel  rendered  greater. 

The  condition  of  life  has  also  been  supposed  to  exert  an  effect  in 
predisposing  to  cerebral  haemorrhage,  it  being  asserted  by  some  au- 
thors that  the  affection  is  much  more  common  with  the  rich,  and  those 
living  in  ease,  luxury,  and  refinement,  than  in  the  poor  and  labohi 
classes. 

It  is  difficult  to  arrive  at  any  rery  definite  conclusion  on  this  point, 
owing  to  very  obvious  reasons,  but  I  am  inclined  to  think  the  theory  to 
be  not  well  founded.  It  is  only  necessary  to  visit  our  large  hospitals^ 
to  see  how  many  of  the  inmates,  drawn  as  they  generally  are  from 
laboring  classes,  are  suffering  from  cerebral  hfpmorrhage  or  its  effects. 

Thus  far  we  have  only  considered   the    more  important,  intri 
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predispOiiDg  causes  ^  there  are,  however,  others  wbioh  may  be  called 
iijEtrinaic. 

Smsod  is  one  of  the  chief  of  these.  The  disease  is  much  more 
oommon  in  winter  than  id  the  other  seasons,  although  some  statistics 
wotild  seem  to  show  more  cases  during  summer.  A  careful  examiiiation 
of  such,  however,  shows  that  under  the  head  of  apoplexy  is  included 
not  only  cerebral  hemorrhage,  but  congestion,  sunstroke,  embolus,  and 
in  fact  nearly  every  other  affection  attended  with  sudden  loss  of  con- 
eciousness.  My  own  researches  have  been  very  exact  on  this  point,  and 
is  their  results  I  find  that,  of  the  three  hundred  and  eighty-three  cases 
of  which  I  have  notes,  one  hundred  and  forty  cases  occurred  in  winter, 
eighty-one  in  spring,  ninety-seven  in  summer,  and  fifty-eight  in  autumn. 
It  has  been  noticed,  too,  that  sudden  variations  of  temperature,  especially 
from  iiuld  to  oold  weather,  increase  the  number  of  cases  of  cerebral 
faRmorrhage. 

Of  the  exciting  causes,  a  long  list  can  readily  be  made.  Among 
tJtmm  are  the  excessive  use  of  alcoholic  liquors  and  other  stimulating 
iOibstances;  the  use  of  opium  in  excess  ;  the  ingestion  of  large  quantities 
ol  foodf  especially  such  as  is  stimulating  and  indigestible  ;  excessive 
pbyneal  or  mental  exertion,  strong  emotional  disturbance,  such  as  anx- 
iely^  extreme  joy,  anger,  or  terror  ;  the  act  of  coition,  especially  in  old 
people  ;  straining  at  stoot ;  enlarged  prostate,  or  paralysis  of  the 
bladder,  requiring  strong  muscular  efforts  for  the  evacuation  of  the 
urine  ;  childbirth ;  tight  clothing  about  the  neck,  chest,  or  abdomen  ; 
oortain  occupations  which  require  the  head  to  be  depressed  ;  vomiting, 
•neesing,  coughing,  and  laughing  ;  exposure  to  the  direct  rays  of  the 
sun  or  other  sources  of  great  heat ;  the  sudden  arrest  of  a  custom- 
aiy  flux,  such  as  hsemorrhoidal  bleeding;  the  sudden  application  of 
oold  water  to  the  body  ;  long-continued  bathing  in  very  warm  water ; 
tiM  dreumstanoe  that  the  patient  has  had  a  previous  attack,  and  certain 
iliiigim  II,  as  gout  and  syphilis. 

Id  regard  to  some  of  these  causes,  I  may  state  that  several  very  in- 
lerastiog  oases  have  occurred  in  my  own  practice.  In  one,  a  lady  was 
attaoked  on  hearing  that  her  cook  had  left  her;  in  another  the  emotion 
by  the  fall  of  a  picturo  from  the  wall  caused  a  seizure.  Four 
produced  by  straining  at  stool  have  come  under  my  observation. 
In  one  of  them  a  gentleman  well  known  in  public  life  retained  sufficient 
ttinaciousoeas  and  intelligence  to  take  a  large  key  out  of  his  pocket  with 
tlie  noD-paralysed  hand,  and  to  rap  on  the  floor  for  assistance. 

Two  ojisrs  occurred  during  sexual  intercourse,  one  in  a  man,  the 
ID  a  woman.  In  one  of  these  there  was,  subsequently,  a  great 
of  venereal  desire.  In  one  case,  the  seizure  was  induced  by 
cnrcr  to  tie  the  shoe.  This  was  in  the  boy,  seventeen  years  of 
•giii  aJreftdy  mentioned.  It  must  be  confessed,  however,  that  very  fre- 
cfoootly,  perhaps  in  the  majority  of  cases,  no  immediate  cause  can  be 
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alleg^     Of  the  three  handred  and  eighty-thre«  cases  noted 
Pi  no  cause  was  noted  in  two  hundred  and  ten. 
R()liitive  to  the  infiuenco  of  sleep,  I  atn  by  no  means  in  accord  with 
those  authors  who  regard  it  as  a  powerful  exciting  cause.     During  sleep 
Uio  quantity  of  blood  circulating  in  the  cerebral  blood-Te-ssels  is  dimin- 
ished, and  hence  there  is  less  tension  upon  their  walls  than  during  wake^H 
fulness.     I  doubt  very  much  whether  cerebral  haemorrhage  ever  occurt^^ 
during  hwilthy,  undisturbed  sleep. 

Hut  thers  is  m  oonditioQ  which  superrenes  upon  sleep,  and  which, 
Ofxlinary  obtervefsi,  presents  the  nsual  pfaeDomena  of  sleep,  but  which 
really  a  very  diiferent  state,  both  as  regards  the  brain  and  the  symi 
tooiS — and  that  is  slmpar  doe  to  Teooos  oomgcBtioii.    In  tiiis  aSeotic 
thofo  is  an  increase  ol  tlw  pfremira  upon  tlie  bcmbi^  produced  by  the  on 
distended  veaaala;  aikd  beiwe  codia,  to  aone  extent,  ensues.    This  stat 
is  chariotMitad  by  difficulty  of  avakmg  ^e  iodiiidual,  by  turgeaoeo( 
of  tha  largar  'nkm  oi  t^  mack,  by  a  moR  or  leas  porple  hue  of  the  {booJ^ 
by  snoring^  and  by  tbe  pofing  o«t  of  the  ^a  and  ckeeka  in  breathing. 
Both  of  tbeaa  latter  pheooasBa  af«  dae  to  paa! yau. 

In  tikis  oosditioB  it  ia  not  ^wiiaal  for  oect^ral  kmofrbage  to  ooci 
b<at  tfaa  existiag  state  is  aoi  abepL 

So  &r  as  my  own  esperiesea  egrtead^I  bare  aot  found  a  majority 
the  oasMt,  wiiere  I  kare  faamwj  ate  tkirn  point,  to  have  taken  pi 
bilker  daiii^  sleep  or  llMatnpor  to  vkioh  I  kaveieleffted.  I  have  made^ 
it  a  nliv  Mt  oaiyia  Aoaa  c— aanf  amAial  haawtAage  which  have  beeaj 
iftte mj  9wm  eaf%  Int  afl  alhii^  in  wiidk  I  oonld  do  so,  to  inquire 
partMlifty  iMi  rUmwrnat  to  tka  matter  in  qneartian,  and  have  found] 
tiMt,  in  t^ree  tondbpsd  and  a^f^sr-ire  oaa  of  foor  handred  and  sixty- 

Iba  time  of  tbe  attack. 

oady  from  the  non- 
of  iiiqi  fam  1^90^  fcal  afco  tem  treating  of  apoplexy  | 
ana  ^mnaa  mstead af  mipfffiv  it  as  n  afmptam  dne  to  aeyersi  very 

BOfrliage  is  odIj 
meningeal  hflsoBh 

vhaterer  tends  to  in-  ^| 
its  exit,  is  capable  of 

is  ordinarily  not 

tma  affections  are  very 

oncamstances  sar^ 

may  be  such  as  to 

ol  a  eorrect  opinion. 

a  state  of  profound  in- 

from  injury  of  the 

to  asphyxia,  to 
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syncope,  to  a  recent  epileptic  fit,  to  uraemic  intoxication,  to  hysteria,  to 
naraotisiD,  or  to  drunkenness. 

A  mistake  of  either  of  these  states  for  cerebral  hfemorrhag-e  would 
be,  tn  the  end,  embarrassing  to  the  physician,  and  perhaps  injurious  to 
the  patient. 

The  coma  might  also  be  the  result  of  embolism,  of  thrombosis,  of 
tumor,  of  abscess,  or  of  meningeal  haemorrhage  j  but,  as  regards  these 
oonditions,  no  opprobrium  could  be  attached  to  the  physician,  or  harm 
oome  to  the  patient,  by  any  error  of  diagnosis,  although  a  regard  for 
scientific  exactness  should  always  prompt  us  to  be  as  apecifio  as  possible 
in  our  inquiries  and  examinations. 

From  asphyxia,  cerebral  haemorrhage  is  distinguished  by  the  fact 
that  in  the  former  the  respiration  is  suspended.  The  cause  is  often 
apparent.  A  careful  examination  of  the  cranium,  aud  a  survey  of  the 
surrounding  circumstances,  will  enable  the  physician  to  ascertain  the 
exiatenoe  or  non-existence  of  compression  from  traumatic  cause.  This 
oatue  may  either  be  depression  of  bone,  the  rupture  of  an  internal 
blood^Tesscl,  or  the  entrance  of  some  foreign  body,  as  a  buUet,  into  the 
ioteHor  of  the  skull.  So  far  as  symptoms  are  concerned,  there  might 
W  considerable  ditBculty  in  diagnosticating  either  of  these  accidents 
l!roai  cerebral  biemorrfaage,  but  the  history  would  render  a  mistake  im> 
possible. 

Cocieussion  presents  more  difficulties,  because  the  comatose  person 
msy  be  found  in  such  a  situation  as  to  warrant  the  opinion  that  he  has 
tdlen  from  a  hf  ight^  or  otherwise  received  a  blow  on  the  head,  when  in 
fsiOt  bs  is  suffering  from  cerebral  brraorrhage.  But  if  he  has  fallen  from 
a  be^bt  or  been  struck,  there  will  probably  be  more  severe  bruises  about 
his  person  than  if  he  is  affected  with  cerebral  hsBmorrhage,  and  there  may 
be  bleeding  from  the  ears  or  nose — symptoms  of  cranixJ  injury  not  met 
with  in  the  latter  condition. 

H  however,  the  individual  baa  fallen  from  a  height,  he  may  have 
dona  so  in  consequence  of  an  extravasation  of  blood  in  his  brain,  and 
am  may  present  all  the  marks  of  suffering  simply  from  the  concussion, 
or  be  may  have  fractured  skull  with  compression.  It  is,  therefore,  im* 
lii'MMilils  to  make  a  correct  diagnosis  in  all  cases,  or  to  lay  down  any 
osrtain  rules  which  will  constitute  infallible  guides.  It  is  perfectly 
possiblo  to  meet  with  oases  such  as  those  referred  to,  in  regard  to  which 
judgment  oati  be  certainly  correct.  Such  instances  are  of 
rare,  and  accordingly,  in  the  great  majority,  the  circumstances  and 
tba  pffetomption  will  generally  lead  to  a  correct  opinion. 

FVoiB  oongMtion  of  the  apoplectiform  variety  cerebral  luemorriiage 
eta  generally  be  distinguished  without  much  difHculty.  The.  absence  of 
itarlocous  breathing,  the  short  duration  of  the  coma,  the  transient 
ehafacter  of  the  paralysis,  the  contraction  of  the  pupUs,  the  fact  that 
IIm  Iocs  of  sensibility  and  the  power  of  motion  are  not  generally  confined 
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to  one  side  of  the  body,  aud  the  longer  continuance  of  premonitory 

symptoms,  will  be  sufficient  indications  of  the  existence  of  congestioi 
Syncope  is  distinguished  by  the  circumstances  tbat  the  respiration  ai 
circulation  are  both  diminished  in  power  if  not  suspended^  that  there 
no  hemiplegia,  that  the  face  is  pale,  the  skin  cold,  and  that  these  phe- 
nomena are  all  transitory  in  character.    Tlie  history  of  the  case  wUl  also 
assist  us  in  arriving  at  a  correct  judgment. 

Epilepsy,  if  seen  from  the  beginning  of  the  paroxysm,  cannot  be 
mistaken  for  cerebral  hjemorrhage,  nor  this  latter  for  epilepsy,  If  the 
onset  of  the  attack  has  been  witnessed.  Even  if  there  arc  convulsioi 
present  in  the  apoplectic  seizure,  the  error  could  not  readily  be  com- 
mitted if  attention  be  paid  to  the  attendant  phenomena.  For  there  is 
no  biting  of  the  tongue,  the  convulsions  are  persistent,  and  the  animal 
heat  is  lowered,  whereas  in  epilepsy  the  temperature  rises  at  once  and^ 
remainB  high — 105**  Fahr»  or  thereabouts,  during  the  convulsive  stage* 
But  the  person  found  in  a  comatose  condition,  with  no  previous  history 
to  guide  us,  may  be  supposed  to  be  either  in  the  comatose  stage  of  an 
epileptic  paroxysm,  or  to  be  laboring  under  a  seiisure  due  to  extravasa- 
tion of  blood.  In  such  a  case,  if  the  fit  has  been  epileptic,  foam  will 
be  found  around  the  mouth,  and  pexhaps  blood  from  injury  of  the 
tongue  or  cheek.  Moreover,  the  stupor  of  epilepsy  is  not  usually  of  long 
duration^  and  ia  not  generally  characterized  by  stertorous  breathing. 

In  unemia,  the  coma  of  which  i^  very  similar  to  that  resulting  from 
cerebral  haemorrhage,  the  histor)^  of  the  case  is  our  chief  reliance  for  a 
correct  diagnosis,  though  the  absence  of  hemiplegia  and  the  general 
presence  of  anasarca  are  of  course  of  great  value.  Moreover,  in  very 
doubtful  cases  the  urine  may  be  drawn  off  by  the  catheter,  and  eiuun- 
ined  for  albumen  and  tube-casts.  If  these  are  present,  the  probability 
of  the  stupor  being  due  to  Bright's  disease  and  unemio  intoxication  is 
very  much  increased.  The  fact,  also,  that  in  uraemia  there  is  a  pro! 
gressive  fall  of  the  animal  tempera ture^ — as  low  as  91.5°  Fahr.  bein^j 
reached  —  and  that  there  is  no  subsequent  elevation,  are  important 
points  in  this  connection. 

Coma  is  sometimes  a  manifestation  of  hysteria,  but  a  very  little 
acquaintance  with  the  phenomena  of  this  condition  will  suffice  to  pre- 
vent mistakes.  In  some  cases  of  hysterical  coma  there  is  w^ell-marked 
hemiplegia;  but  even  when  this  complication  is  present,  the  facta  that 
the  hysterical  diathesis  exists,  that  there  have  probably  been  other  mani* 
feetations  of  hysteria,  that  the  pulse  is  small,  weak,  and  frequent,  and; 
IJiat  the  breathing  is  free  from  stertor,  will  enable  a  correct  diagnosisi 
to  be  formed. 

In  narcotism  the  condition  often  bears  a  close  resemblance  to  that 
due  to  cerebral  haemorrhage.  But  in  the  former  there  is  no  hemiplegiai, 
the  pupils  are  generally  contracted,  the  respiration  ia  not  stertorotia, 
and  the  coma  comes  on  gradually. 
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DninkenDess  &nd  corebraJ  biemorrhsge  are  often  confounded.  I  have 
known  some  sad  mistako.s  of  the  kind  to  be  made,  both  by  profession*! 
and  non-professional  persons,  many  of  which  were  unavoidable,  for  it 
muat  be  confessed  tJiat  there  are  great  difficulties  connected  with  the 
The  habit  of  drinking  aloohoHo  liquors  is  so  general  that  no 
can  be  placed  upon  the  test  of  smelling  the  breath.  A  person 
may  hare  just  taken  a  glass  of  wine  or  of  brandy,  and  be  seized  with 
CcStravaaation  of  blood  in  his  brain  immediately  afterward,  and  when  not 
ill  the  least  intoxicated.  And,  even  if  dead-drunk,  he  may  at  the  same 
time  luiTO  cerebral  hoBmorrhage.  In  such  a  case  as  the  latter,  disorimi- 
nation  would  be  impossible.  In  ordinary  eases  of  alcoholic  intoxication 
the  patient  can  generally  be  roused  to  some  extent;  the  pupils  are 
dOaled,  but  this  latter  is  often  the  case  in  hji?roorrhage;  the  breathing 
i»  usually  free  from  stertor,  but  some  drunkards  always  snore;  the  pnlse 
IS  small  and  weak,  and  there  is  no  hemiplegia.  When  all  these  symptoms 
mre  In  accord,  there  will  be  little  difficulty;  when  they  are  not,  the 
physician  must  be  guarded  in  his  expressions  of  opinion,  and  diligently 
inquire  into  the  personal  charaoteristlcs  of  the  patient  and  all  matters 
bearing  on  the  history  of  the  case. 

From  the  centric  diseases  previously  mentioned,  the  diagnosis  of 
cerebral  haemorrhage  is  easy  as  regards  some,  and  difficult  as  to  others^ 
ThiWi  from  embolism  it  cannot  in  many  cases  bo  distinguished  in  the 
Unt  stt^.  But  when  all  the  phenomena  are  taken  into  oonstdemtioo 
the  ehsnce  of  error  is  very  much  diminished.  Embolism  is  generally 
aeeotmpanied  with  disease  of  the  left  side  of  the  heart,  and  there  is  often 
m  history  of  rheumatism  ;  there  are  never  any  premonitory  head-^iymp* 
UuDB  ;  it  occurs  in  young  persons  as  well  as  old  ;  for  reasons  which  will 
he  eipiained  when  the  subject  of  partial  cerebral  anaemia  from  embolism 
is  oonsidered,  the  resulting  hemiplegia  is  generally  on  the  right  side  ; 
Lhe  paf«lysis  generally  disappears  in  a  few  hours  after  the  attack  ;  if  it 
doee  not,  there  is  no  gradual  improvement,  as  in  cerebral  hremorrhage  ; 
Uiero  sns  no  oontractions  or  partial  convulsions,*  and  there  is  more  fre- 
f]iieittly  delirium. 

Tht  gradual  development  of  the  symptoms  in  thrombosis,  tomor  or 
and  the  frequency  with  which  convulsions  ensue  in  the  latter 
together  with  the  associated  symptoms,  will  prevent  the  ooma 
which  eometimes  exists  being  mistaken  for  the  stupor  of  cerebral  hiem- 


Duiing  the  subsequent  stages  of  cerebral  htemorrhage,  when  the 
■MQtal  condition  and  the  hemiplegia  are  the  most  prominent  features, 
inqiitry  Into  the  antecedent  history  will  bring  out  the  foregoing  points, 
and  assist  us  in  arriving  at  a  correct  idea  of  the  cause,     Even^  however, 


*  Jaooovd  (op,  eii,^  p.  141)  bo  uBcrtfl^  tLougb  I  haro  veeo  oo«  cu«  la  wUdi  poi^ 
mnhmm  cuniiution  n*T«iIod  the  presaood  of  an  embolui  in  th«  odddle  cerchral  aitary 
and  ia  «U<h  tiien  had  b««ii  uoDVultiona. 
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should  wo  be  bafllcd  in  this  respect,  no  great  inoonvonienoe  could  result 
either  to  the  patient  or  physician. 

Prognosis, — The  prognosis  depends  upon  the  extent  or  situation  of 
the  hicraorrhage,  and  refers  to  the  probability  of  saving  life  during  the 
period  of  attack  and  immediately  af  terward^  and  of  curing  or  mitigating 
the  subsequent  paralysis. 

In  the  severe  apoplectic  form,  death  is  almost  inevitable;  so  far  as 
my  experience  goes,  it  is  the  invariable  result.  It  generally  takes  place 
within  a  few  hours.  If,  however,  life  be  prolonged  till  the  fourth  day, 
there  is  some  hope.  Irregularity  of  pulse,  or  one  very  rapid,  impossi- 
bility of  swallowing,  involuntary  evacuation  of  the  faeces,  and  cold 
Bweata,  render,  if  possible,  the  prognosis  still  more  unfavorable. 

In  the  apoplectic  form  attended  with  paralysis,  the  gradual  increase 
of  the  coma  and  hemiplegia  indicate  the  continuance  of  the  ha^mor- 
rliBge,  and  are  consequently  of  grave  importance.  About  one-third  of 
ibose  attacked  with  this  form  die.  The  prognosis  is  bad  in  proportion 
to  the  debility  and  age  of  the  patient,  and  the  circumstances  under 
which  the  attack  has  occurred.  Thus,  if  it  has  supervened  in  a  person 
who  has  had  no  obvious  exciting  cause,  the  probability  is  that  there  lb 
serious  disease  of  the  blood-vessels,  whereas,  coming  ou  in  a  young  per^ 
son  as  the  result  of  severe  muscular  exercise,  or  mental  strain,  the  prog- 
nosis is  more  favorable.  A  second  attack  is  more  apt  to  prove  fatal 
than  a  first,  and  a  third  than  a  second,  and  so  on. 

In  the  mild  form  characterized  by  paralysis,  but  no  loss  of  oonsoious- 
nesB,  the  prognosis  is  generally  favorable.  It  must  be  recollected,  how- 
ever, that  the  risk  of  inflammation  is  quite  great,  both  in  this  and  the 
apoplectic  form  with  paralysis,  and  that  the  patient  is  not  safe  from  it 
till  after  the  eighth  day. 

And  in  both  forms,  if  the  temperature  rise  above  100''  Fahr.;  if  the 
respiration  be  chiefly  abdominal;  if  the  patient  is  unable  to  swallow; 
and  rattling  of  mucus  is  heard  in  the  throat,  the  prospect  of  recovery  is 
bad.  The  same  may  be  said  of  pain  in  the  head  and  contractions  of  the 
paralyzed  muscles.  If,  further,  as  Bourne vUle  has  shown,  the  tempera* 
ture  reaches  104°  Fahr.,  death  is  inevitable. 

As  regards  the  probability  of  recovery  from  the  paralysis,  much  de- 
pends upon  the  opportunities  the  patient  may  have  for  receiving  proper 
medical  treatment.  The  tendency  is  generally  toward  amendment  even 
in  the  worst  oases.  Gradually  the  speech  improves,  the  breathing  be- 
comes better,  and  the  arm  acquires  more  strength;  but  the  improve- 
ment often  stops  here,  and  never  goes  on  unaided  to  complete  recovery. 
The  longer  the  paralysis  has  lasted,  the  less  proS|>ect  there  is  of  great 
progress  under  any  treatment;  and,  if  strong  contractions  producii^ 
distortions  have  taken  place,  the  prognosis  is  unfavorable. 

Certain  muscles  recover  better  than  others.     The  extensors  of  the 
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foot  and  hand  are  especiallj  intractable,  but,  as  a  rule,  those  of  the 
lower  extremity  improve  more  rapidly  than  those  of  the  upper. 

The  mind  ordinarily  improves,  part  passu  with  the  physical  symp- 
tom«|  though  not  always.  I  have  witnessed  several  exceptions  to  the 
rule.  Even  in  slight  ca^es  the  intellect  may  suffer  to  a  great  ejttent, 
and  in  no  case  is  it  ever  in  all  respects  as  good  as  before  the  atttiok/ 
Among  the  unfavorable  signs  are,  persistent  irritability  of  temper,  fail- 
ure of  memory,  aTid  the  existence  of  delusions.  Difficulties  of  speech^ 
whether  as  regards  the  memory  of  words,  or  the  ability  to  coordinate 
the  muftdea  of  speech,  so  as  to  pronounce  them  properly,  are  often  very 
penliteiit.  I  have  now  under  my  care  a  gentleman  who  was  attacked 
with  cerebral  haemorrhage  two  years  ago,  whose  physical  powers  are 
qnlto  good,  and  whose  mind  is  not  seriously  impaired,  but  who  cannot 
jet  remember  sufficient  words  to  carry  on  an  ordinary  conversation. 
When  the  difficulty  is  simply  due  to  paralysis  of  the  tongue  and  facial 
muscles,  the  prognosis  is  more  favorable. 

Morbid  Anatomy. — The  seat  of  the  extravasation  from  cerebral  hsem* 
orrliage  may  be  in  the  substance  of  the  cerebral  tissue,  or  in  the  ven- 
tricles.    The  former  la  much  the  more  common. 

Now,  the  blood,  which  is  poured  out  from  a  ruptured  vessel  into  the 
iobiitance  of  the  brain  must,  of  course,  occupy  its  place  by  separating 
or  lacerating  the  fibres*  It  thus  forms  for  itself  a  cavity,  which  en- 
larges as  the  haemorrhage  goes  on,  until  at  last  the  resistance  to  further 
8e|>aAtion  or  laceration  may  be  so  great  as  to  overcome  the  tension  of 
the  blood,  and  thus  put  a  stop  to  the  bleeding. 

The  shape  of  the  cavity  varies  according  to  the  manner  by  which  it 
has  been  produced.  WTien  it  is  formed  by  the  separation  of  the  oere- 
bcal  fibres,  it  is  generally  elongated;  whereas,  when  produced  by  lacera- 
UoD,  it  Is  oval,  round,  or  irregular  in  form.  Tli©  situation  of  the  hoem- 
ordiage  modifies  the  form  of  the  caWty.  In  the  hemisphere  it  is  usually 
round ;  in  the  motor  tract,  irregular  or  ovaL  The  variations  as  regards 
ttxe  «re  great.  I  have  seen  clots  no  larger  than  a  pea,  and  again  as 
Iarg«  aa  an*  orange,  li^^hen  haemorrhage  occurs  in  the  motor  tract,  the 
dot  is  almost  invariably  small;  whereas,  in  the  hemispheres^  in  the  oere- 
b«Ilam,  or  in  the  ventricles,  it  is  large. 

A  dot  doea  not  always  consist  of  blood  alone.  Brain-tissue  10  very 
often  mixed  with  it^  and  this  b  especially  the  case  when  the  extra vaa»' 
tioii  baa  been  into  the  white  substance  of  the  hemispheres, 

Gintr&o*  has  collected  the  data  of  five  hundred  and  sixty  casea  of 
orrebiml  hemorrhage,  in  which  there  was  a  single  clot,  and  in  these  the 
ol  the  extravasation  is  shown  in  the  foUoviing  table  ; 


*  **  Traill  ibloriqiM  «t  prttiqae  d««  maladiM  de  Tfepparell  nf  rreox 
Art  "  mmorrhagtM  dti  cenreBU.** 
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Corpora  stnjilA. *.«.... . .«. . 

Optio  thalfttni 

Corpora  strUU  And  optic  thaUm!  BimultJLneously iH 

Middle  lobe*  of  the  biuin 1 27 

Poiw  VftTolU  and  crura  cerebri. 78 

Cerebellum * SO 

Vcatriclea.., 4(S 

Poiterior  lobei  of  the  bffttio 33 

lalarior  IoImb  of  the  brain 17 

Medulla  oblongati 2 

Corptu  calloium**.. 1 

Cortical  substance  of  the  brain . .  40 


Total. 


SOO 


The  ordinary  seat  of  cerebral  hiemorrhage  is  thus  seen  to  be  the 
motor  tract,  for  in  nearly  one-half  of  the  total  number  of  cases  the 
lesion  was  situated  either  in  the  corpora  striata,  the  optic  thalami,  the 
pons  Varolii,  the  crura  cerebri,  or  tlie  medulla  oblongata.  And  of  these 
parts  the  corpora  striata  and  optic  thalami  arc  preeminently  liable. 
Next  in  order  of  frequency  come  the  middle  lobes. 

In  the  great  majority  of  the  cases  of  cerebral  haemorrhage  the  lesion 
is  situated  primarily  in  the  gray  substance.  This  is  probably  due  to 
the  fact  of  the  greater  vascularity  which  this  tissue  possesses.  It 
would  appear,  too,  that  e^'^en  when  the  extravasation  is  not  into  the 
corpus  striatum  or  optic  thalamus,  it  is  very  apt  to  be  in  the  immediate 
vicinity  of  these  organs.  M,  Duret '  has  given  an  anatomical  expta- 
nation  of  this  fact,  which  appears  to  be  satisfactory.  According  to  thtt 
observer,  the  arteries  of  the  corpus  striatum,  which  are  given  off  gen- 
erally from  the  middle  cerebral  artery,  though  sometimes  from  the 
autcrinr  cerebral,  enter  the  brain  through  the  anterior  perforated  space. 
A  few  delicate  branches  go  to  the  ventricular  ganglion  of  the  corpus 
striatum,  but  the  larger  ramifications  are  distributed  sometimes  to  the 
external  nucleus  of  the  corpus  striatum,  but  more  generally  they  wind 
around  this  organ,  and  give  origin  to  branches  which  are  widely  dis- 
tributed, reaching  even  as  far  as  the  island  of  ReiL  Thus  the  largest 
intraH3erebral  arteries  are  situated  in  the  external  portion  of  the  corpus 
striatum.  And  this  is  the  exact  place  where,  according  to  Charoot^ 
cerebral  haemorrhage  is  most  apt  to  occur.  ^^m 

Gendrin '  had  previously  remarked  that  the  extravasation  in  casd^| 
of  cerebral  hicraorrhage  almost  always  come  from  the  branches  of  the 
middle  cerebral  artery.  The  middle  lobe,  the  island  of  Beil,  the  corpus 
striatum,  and  the  optic  thalamus,  are  nourished  through  this  vessel,  and 
hence  the  great  preponderance  of  extravasation  in  these  portions  of  the 
encephalic  mass. 

*  **  Note  Bur  la  distrfbatioii  des  artbres  noiirriciferea  du  cervcau."  Mcw/mnent  mi* 
cical^  1873,  p.  27.  Also,  *'  Recberches  auatoraiqued  sar  la  circulation  de  reno^phakk" 
Art^i»>»  d§  ph^noloffit^  1874,  p.  81»i, 

•  *'  Traits  philoAophiqae  de  m^decine  pratique."     Piria,  1838,  tome  L,  p.  448. 
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li  hnA  also  been  observed — and  Durand-Fardel  *  calla  special  atten 
to  the  circumstaooe — that  cerebral  hflemorrhage  has  a  maniiest  ten* 
icy  to  be  developed  and  directed,  rather  toward  the  central  than  the 
peripheral  parts  of  the  brain.  It  15  thus,  to  say,  centripetal  in  its  coursOi 
in  which  respect  it  differs  from  cerebnd  softening,  which  is  not  less 
evidently  centrifugal — the  peripheral  regions  showing  a  greater  ten- 
icy  thain  the  central  to  be  affected  by  this  morbid  procesa. 
11)0  right  side  of  the  brain  appears  to  bo  more  frequently  the  seat  of 
oerebr&l  haemorrhage  than  the  left.  Thus,  on  consulting  Gintrnc,*  we 
find  that  in  three  hundred  and  sixty-nine  oases  in  which  the  side  on 
which  the  lesion  was  situated  was  noted^  the  parts  were  affected  in 
the  order  of  frequency  shown  in  the  following  table : 

H^  OarpOB  fltnutum,  optic  UmUunoa,  and  thete  bodi«f  aitnulta&eouslj  73 

^^^  VMdlolobtt 68 

^^B  Poo«T*toli] , 10 

^^"  CercbeUm 14 

■  Oortioal  anbsta&oe ,                                       U 

^^B  tmutiorlabm 18 

^^H  JkBlHlorlcilMi • 


Toul 


VJ2 


uik. 
e» 
fii 
10 
IS 
8 
16 
10 

170 


The  right  side  had  thus  a  numerical  superiority  of  twenty-nine  over 
the  left.  It  will  be  observed,  also,  that  in  no  one  part  did  the  left  side 
predominate  except  in  the  C4ise  of  the  anterior  lobe.  On  the  other  hand, 
DonDd-Fardel,*  from  a.n  examination  of  one  hundred  and  seventeen 
oases  of  hicmorrhage  into  the  hemispheres,  found  that  the  right  side  was 
the  seet  in  forty-nine,  the  left  in  fifty-seven,  and  both  sides  in  eleven  in- 
i^eilffiL  Of  eleven  cases  of  cerebellar  hfcmorrbage,  the  right  lobe  was 
sffeeted  mx^  the  left  five  times,  and  the  middle  lobe  twice. 

Generally  there  is  but  one  reoent  extravasation,  but  occasionally  two 
Of  more  oocur  simultaneously,  or  at  least  so  near  to  each  other  in  point 
el  tune  es  to  bo  essentially  contemporaneous  acts  of  one  morbid  pro- 
ee«L  Of  one  hundred  and  thirty-nine  cases  cited  by  Durand-Fardel,* 
twenty«one  were  multiple ;  eighteen  of  these  were  double,  and  three 
triple.  In  my  own  experience  two  cases  of  triple  lesions  have  occurred, 
and  two  of  double  lesions.  Of  the  triple  cases  the  right  corpus  stria- 
iaiDy  right  middle  lobe,  and  left  middle  lobe,  were  the  seats  in  one,  and 
the  right  and  left  corpora  striata,  and  left  anterior  lobe,  in  the  other. 
Of  tlio  doublo  cases  the  seats  in  one  were  the  right  corpus  striatum, 
and  r%ht  middle  lobe,  and  in  the  other  the  right  middle  and  posterior 
lobe  and  right  half  of  the  pons  Varolii. 

li  sometimes  happens  that  the  mass  of  extravasated  blood  bretdui 
thnH^b  the  cortical  substance  of  the  brain,  and  appears  immcdiutelj 


*  ^  Tntltd  pr»U<)ue  di^  tnaladtoA  dot  rieillAnls,* 
•Cp.tti^«iL  *  Op  €iL,  p.  196. 


FarU,  1878,  p.  Ul 
^QptU^p.  18<k 
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UDder  the  pia  mater  and  arachnoid;  or  these  membranes  may  give 
and  the  blood  be  eHused  into  the  space  between  them  and  the 
mater.  In  a  very  few  of  these  cases  the  blood  comes  primarily  £rx>m 
the  cortical  substance  of  the  brain,  but  in  the  greater  number  the  ex- 
travasation originates  more  deeply  and  reaches  the  surface  by  lacer* 
atin^  the  easily-tom  white  tissue*  The  blood  in  these  oases  undergoes 
ooagulation  much  more  rapidly  than  when  tt  remains  in  the  cerebral 
subatancei  unless  the  base  of  the  brain  be  the  seat,  in  which  ca^se  it  often 
remains  fluid. 

The  extravasation  takes  place  into  the  ventricles  in  about  one-haif 
of  all  the  cases.  The  lateral  or  fourth  ventricle  may  be  the  seat^  or 
it  may  ejdst  in  both  of  the  fonner*  The  blood  extravasated  into  the 
ventricles  remains  liquid  a  loDgor  time  than  when  effused  into  any 
other  part.  This  is  probably  due  to  the  fact  that  it  is  subjected  to  the 
action  of  the  ventricular  fluid,  by  which  its  phyaic^il  properties  are 
altered. 

In  the  majority  of  cases  of  hsemoirbage  into  the  ventricles,  tEe 
blood  comes  originally  from  the  corpus  striatum,  or  optio  thalamus^ 
but  it  may  also  be  derived  from  the  choroid  plexus,  from  the  septum 
lucidLitn,  or  from  the  walls  of  the  ventricles.  Sometunes  it  is  im- 
possible  to  determine  its  point  of  origin.  It  may  enter  the  ventricle 
through  a  small  opening,  in  which  case  the  foyer  is  distinct,  or  the 
wall  of  the  ventricle  may  be  largely  lacerated  and  so  broken  down  tbat 
the  foyer  and  the  ventricle  constitute  essentially  but  one  cavity.  The 
septum  lucidum  is  not  infrequently  torn,  and  the  two  lateral  ventricles 
are  thus  converted  into  one  cavity* 

As  regards  what  may  be  called  the  secondary  consequences  of  ao 
extravasation  of  blood  into  the  cerebral  substances,  we  find  that  when 
it  is  large  the  convolutions  are  flattened  against  the  walls  of  the  cranium, 
the  membranes  are  usually  diy,  and  a  distinct  feeling  of  fluctuation  can 
often  be  detected.  In  several  oases  I  have  known  a  large  extravasation 
to  cause  by  its  own  weight  a  complete  rupture  of  the  lobe  in  which  it 
existed)  through  the  handling  required  in  removing  the  brain  from  the 
skuU. 

At  other  time^  the  membranes  are  evidently  congested;  the  brain- 
tissue,  when  incised,  exhibits  an  increased  number  of  red  points,  and  the 
subarachnoid ean  or  ventricular  liquid  may  be  largely  augmented  o?< 
the  normal  quantity. 

The  state  of  the  arteries  is  a  most  important  and  interesting  subjc 
for  examination,  but,  as  it  has  an  immediate  and  direct  relation  with 
the  pathogeny  of  cerebral  hiemorrhage,  it  will  be  more  properly  consid- 
ered under  the  head  of  pathology. 

Extravasated  blood  undergoes  certain  changes.  Instead  of  di* 
▼iding  into  two  parts,  the  clot  and  the  serum^  as  does  blood  when 
exposed  to  the  atmosphere,  it  remains  for  a  time  homogeneous  and 
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ktiotforoL  About  the  fifth  or  sixth  day  it  scpar&tes  into  two  parts 
one,  the  serum,  is  absorbed  by  the  surrounding  tissue;  the  other 
oofimiting  mainly  of  the  fibrine  and  the  red  corpuscles,  contract 3  and 
becomes  bard.  By  the  fifteenth  day  it  has  beconie  fibrinous  in  texture, 
fUkl  18  changed  from  its  former  black  hue  to  a  yellow  color,  Mioro- 
■oopio  examination,  made  at  any  period  during  these  changes,  reveals 
tlie  presence  of  red  corpuscles,  crystals  of  hematoidin  and  sometimes  of 
oholestrin.     It  never  entirely  disappears, 

lo  the  earlier  period  of  the  extravasation,  the  walls  of  the  cavity 
tf©  rough,  and  discolored  with  blood.  Butj  as  the  changes  are  going 
on  in  the  clot»  the  walls  likewise  alter  in  appearance  ;  the  inequalities 
iod  irregularities  disappear,  and  a  new  formation  of  connective  tissue 
liods  tbe  cavity.  Blood*vessels  appear  in  it,  and  aid  in  the  absorption 
of  tbe  fluid  portion  of  the  extravasated  blood*  As  the  process  of 
•eparalion  and  absorption  goes  on,  the  cavity  contracts  upon  its  con- 
tents, and  eventually  fonus  a  cicatrix  which  incloses  the  remains  of 
the  olat.     This   cicatrix   is   generally  of  a  yeOow  color,  and   firm  in 
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Sometimes,  however,  absorption  does  not  take  place.  The  oon- 
traction  of  the  walls  of  the  cavity  does  not  therefore  eosue^  and  it 
remains  distended  with  more  or  less  altered  blood*  This  may  be  the 
•Urtlog^point  of  secondary  lesions,  or  a  new  hccmorrhage  may  occur 
into  the  same  cavity,  or  an  abscess  may  result. 

PEtllology*^ — The  theory  of  cerebral  haemorrhage  brings  us  to  the 
eonnderatioj  of  several  important  points.  One  of  the  first  questions  to 
be  aolTed  is.  Can  the  rupture  of  a  vessel  of  the  brain  take  place — ^not  in- 
fllodtng  tFaumatio  causes — unless  the  vessel  is  in  a  diBeased  condition  ? 
Both  sides  of  this  proposition  have  their  adherents.  On  the  one  part, 
it  is  urged  that  cerebral  hs^morrhage  never  takes  place  spontaneously 
niilgi  tbe  walls  of  tbe  bleeding  vessel  have  been  so  injured  by  disea^^e 
■a  to  de-firoy  their  strength  and  elasticity;  on  the  other,  that  it  is  per- 
fectly possible  for  a  blood-vessel  to  give  way,  owing  to  the  increased 
leiunoQ  of  the  blood  or  disease  of  the  perivascular  tissue,  without  the 
walla  of  the  vessel  itself  being  in  the  least  diseased.  While  admitting 
tbati  in  tbe  majority  of  cases,  the  structure  of  the  yielding  vessel  will 
be  found  to  be  impaired,  I  am  satisfied  that  either  of  the  other  two 
oatuea  may  produce  a  rupture.  The  reasons  for  this  opinion  will  be  ap- 
{Muvst  In  tbe  course  of  the  following  remarks. 

One  of  the  moat  common  diseases  to  which  the  cerebral  arteries  are 
Itftble  18,  chronic  endarteritis,  a  condition  which  has  been  well  described 
by  Virchow,*  and  which  is  particularly  apt  to  be  met  with  in  those  who, 
from  age  or  other  debUitatiiig  innueuce,  have  had  their  nutrition  im* 
|*ni*T*^      As  the  consequence  of  this  state,  the  vessels  lose  their  elaa- 

<  **17«ber  aaKnreiUsrung  kleSnererOcfaMe.*'  "Archiv  mr  P»th.  Adav  und  F1i7tk>l,** 
K  nt,  IW8,  and  ♦*  C«UuUr.p»lliologie;'  Berlin,  1871,  8.  4B8,  «<  teg. 
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ticit y,  became  bt-ittle,  and  are  therefore  often  unable  to  bear  the  onli 
nwy  tension  of  the  blood,  much  less  any  severe  strain.  This  disease 
may  terminate  in  fatty  degeneration  of  the  arterial  walls,  or  this  last 
condition  may  be  the  primary  affection.  Fatty  degeneration,  like 
chronic  endarteritis,  is  most  commonly  met  with  in  badly -nourished  per- 
sons, but  who  are  at  the  same  time  caoheotio.  The  inner  coat  b  the 
point  of  origin,  and  hence  it  sometimes  happens  that  this  and  the  mid- 
dle coat  give  way,  leaving  the  external  coat  entire,  and  thus  forming  an 
aneurism.  But  Bouchard,'  who  has  examined  into  this  matter  with 
great  minuteness,  denies  that  such  aneurisms  are  ever  found,  and  as- 
serts that  the  so-called  aneurismal  sac  consists  of  the  lymphatic  mem- 
brane, lining  the  cavity  in  the  perivascular  tissue,  through  which  the 
vessel  passes;  and  that  the  blood,  in  such  cases,  has  already  ruptured 
the  vessel.  In  reality,  however,  there  is  no  haemorrhage  into  the  cere- 
bral tissue  till  this  membrane  gives  way* 

In  a  subsequent  memoir,  by  MM.  Charcot  and  Bouchard,"  this  point 
is  still  more  thoroughly  considered,  and  the  opinion  expressed  that  cere- 
bral haemorrhage  is  almost  invariably  due  to  what  they  call  miliary 
aneurisms,  which  are  the  result  of  arteritis,  and  which  are  not  neces- 
sarily preceded  by  atheroma. 

The  existence  of  these  minute  aneurisms  was  first  pointed  out  by 
Cruvellhier,*  and  was  subsequently  recognized  by  CalmciL*  Meynert  * 
appears  also  to  have  noticed  them,  and  Ileschel  *  discovered  them  in  the 
pons  Varolii;  but  no  one  previous  to  Charcot  and  Bouchard  called  at- 
tention to  the  relation  which  they  bear  to  cerebral  hfemorrhage.  On 
March  16,  18G6,  while  examining  the  foyer  of  a  recent  extravasation 
into  the  bram,  they  perceived,  on  the  walls  of  the  canty  in  the  cerebral 
tissue,  two  small  globular  masses  attached  to  a  minute  vessel.  These 
were  miliary  aneurisms.  One  was  ruptured,  and  its  contents  were  in 
immediate  relation  with  the  mass  of  extravasated  blood  constituting  the 
apoplectic  clot.  Previously  to  this  time  these  observers  had  noticed 
these  aneurisms,  but  not  before  had  they  associated  them  with  the 
pathogeny  of  cerebral  haemorrhage j  since  then,  in  numerous  communi- 
cations, they  have  called  attention  to  the  importance  of  their  discovery, 
and  its  value  is  generally  acknowledged  by  neuro-pathologists.     In  the 

^  **  Etudes  9Uf  quclquea  potnies  de  In  pitthog^nie  doB  bitnorrhigiei  ctfrAbralea,'*  PmIb, 

'  "Nouvellefl  r^chercbes  aur  la  piithog^iufi  de  I'h^EDOrrhagG  c^r^brale.^*    Are^tm  <£» 
pkywioiogu  normule  et  patholoffique^  1868,  pp,  110-M8. 

*  *■*  Anatoiate  pathologique  du  coqis  bumain,**  lir.  xxxiii.,  PL  2,  Fig.  S. 

*  "Traits  des  maladies iDBjunmatolrea  du  cerFcau/*     Pari^,  1869,  tome  U.,  p.  52lL 

•  "  tJeber  Gefassentiurtungen  in  der  Varolabrucke  und  den  Gebimscbenkelm."    Ai 
m«fi«  Wiener  Wochentchrift,  No.  28,  18ft4. 

•  *'  Die  Capillar 'Aneurysmen  im  Peas  Varolii."     W%meT  Medidnuehe  Wochtm 
Sepiemher,  1805. 
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porei  striata,  and  in  the  white  substance  of  both  hemispheres;  a  large 
extravasation  had  also  taken  place  into  the  right  hemisphere. 

In  si3tty-nine  castMs  of  cerebral  h.Tmorrhage  in  which  post-mortem 
examinations  were  made,  atheroma  was  found  but  in  fifteen,  or  twenty- 
two  per  cent.,  while  these  miliary  aneurisms  were  met  with  in  every 
case.  They  appear  as  little  globular  masses  in  the  small  intracranial 
vessels,  and  are  in  size  from  one-tenth  of  a  millimetre  to  one  millimetre. 
If  they  contain  liquid  blood,  they  are  red;  but,  if  the  blood  be  coagu- 
lated, the  color  is  dark,  almost  black  in  some  cases.  In  the  order  of 
frequency,  they  are  found  in  the  optic  thalami,  the  corpora  striata,  the 
convolutions,  the  tuber  annulare,  the  cerebellum,  the  centrum  ovale,  the 
crura  cerebri,  and  the  medulla  oblongata. 

According  to  Charcot  and  Bouchard,  the  arteritis,  which  results  in 
the  formation  of  these  aneurisms^  is  diffuse  in  character.  It  is  found 
not  only  in  the  minute  artery,  which  is  the  subject  of  the  aneurismal 
dilatation,  but  extends  to  the  entire  system  of  minute  intracranial  ves- 
sels. This  arteritis  is  in  some  respects  analogous  with  what  Rokitansky 
described  under  the  name  of  chronic  pert^arteritis,  and  is  characterixed 
by  disease  of  the  membrane,  designated  by  Robin  as  the  perivascidar 
sheath,  and  by  Ilia  as  the  l^^nphutic  sheath,  lliero  are  also  lesions  of 
the  adventitious  tunic  and  "of  the  muscular  and  internal  coats.  The  dis- 
eased action  proceeds  from  without  inward,  and  hence  the  name  of  peri- 
arteritis is  a  very  proper  one. 

Charcot  and  Bouchard  claim  that,  with  the  following  exceptions,  aD 
cases  of  cerebral  hiemorrhage  are  the  result  of  the  rupture  of  miliaiy 
aneurisms,  viz.,  fracture  with  depression;  the  hiemorrhages  which  result 
from  thrombosis  of  the  sinuses,  and  those  which  occur  in  the  course  of 
certain  depraved  states  of  the  system.  While  admitting  that  tlie  ma- 
jority of  cases  of  cerebral  hjcmorrhage  have  this  origin,  I  am  not  pre- 
pared to  go  so  far  as  these  observers  in  ascribing  all  not  embraced  in 
the  three  categories  of  exceptions  above  specified,  as  being  due  to  this 
cause.  I  bad  recently  the  opportunity  of  convincing  myself  that  this 
explanation  of  the  pathogeny  of  cerebral  haemorrhage  is  too  absolute; 
for,  on  examining  the  brain  of  a  patient  who  had  died  from  an  extrava- 
sation of  blood  into  the  left  corpus  striatum,  optic  thalamus,  and  left 
lateral  ventricle,  not  a  single  miliary  aneurism  could  be  discovered,  al- 
though they  were  carefully  sought  for  in  all  parts  of  the  brain.  The 
patient,  a  lady  forty-three  years  of  age,  had  suffered  from  repeated 
attacks  of  acute  rheumatism,  bad  frequently  been  affected  with  head- 
ache and  vertigo,  and  had  been  seized  with  apoplexy  while  in  the  water- 
closet.  She  had  been  the  subject  of  heart-disease  for  over  twenty  years, 
I  had  only  the  brain  submitted  to  me  for  examination,  but  all  the  ar- 
teries of  this  organ  were  in  a  state  of  atheromatous  degeneration,  and  I 
was  able  to  find  what  appeared  to  be  the  vessel,  or  one  of  them,  which 
bad  given  way  and  produced  the  extravasation.     The  accompanying 
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mttg  (F%*  1^)  represents  this  artery  as  seen  with  an  inch-objec- 
"Hre.  It  is  perceived  that  several  of  the  aneurisnial  dilatations  have 
girea  way;  the  iotemal  coat  of  this,  as  well  as  of  other  arteries,  was 
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found,  by  microscopical  examination,  to  bo  in  a  state  of  fatty  degen- 
eration; the  same  state  existed  in  the  middle  coat,  and  the  external 
ooat  was  thickened  and  friable. 

I^ncereaux '  reports  a  very  similar  case,  of  which,  as  it  has  an  im- 
portant bearing  on  the  subject,  I  quote  the  summary  which  he  gives 

"  Uicmorrhage  into  the  left "  [right  is  evidently  meant,  and  it  is  so 
stAled  on  page  252,  where  the  fidl  report  of  the  case  is  given]  "  corpus 
fltriatum,  producing  an  irruption  into  the  lateral  ventricles,  and  arteritis, 
Albominuria,  caniiac  hypertrophy. 

"  A  woman,  aged  fifty-eiglit,  died  a  few  days  after  an  attack  charao- 
teriaed  by  left  hemiplegia,  diminution  of  sensibility,  and  vomiting.  The 
antopi^  revealed  the  existence  of  a  hjemorrhagic  clot  at  the  exterior 
and  posterior  part  of  the  corpus  striatum,  which,  after  having  separated 
thi»  gmnglion  from  the  optic  thalamus,  had  broken  into  the  ventricular 
carity.  The  nervous  tissue,  besides  being  torn,  was  colored  yellow, 
througb  the  infiltration  of  hfematine  into  its  substance.  The  ventricles 
oootjuued  a  small  quantity  of  liquid  blood.  There  existed  under  the 
e{i«tidjma  of  fhe  posterior  comu  of  the  right  ventricle  a  hfemorrhagic 
(lODctation,  and  a  sanguineous  suffusion  extended  over  the  whole  cir- 
qmoference  of  the  cerebellum.  The  entire  encephalic  mass  was  injected. 
The  walla  of  the  cerebral  arteries  were  thick  and  opaque.  On  the 
bnuioIlM,  even  those  of  the  smallest  size,  were  perceived  raoniliferous 
itihtitiong,  the  result  of  a  primitive  alteration  of  the  arterial  wall,  and 
the  pro>bablA  points  of  origin  of  the  htrmorrhage.  The  aorta  was  af- 
feolM  with  endarteritis  throughout  its  whole  extent,  the  aortic  orifice 
waa  ali^tJy  iosuflicient,  and  the  left  ventricle  was  markedly  hvper- 
tropliied ;  the  renal  arteries  were  indurated,  rigid,  and  calcareous.     Tlie 

t  •«  jtnftioBie  |Mitlu>logi«)u«,'*  texle,  pp.  253  and  424 ;  fttloa,  plates  24  and  43. 
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kidneys,  snmll,  atropHied,  and  granular,  were  affected  with  interstituJ 
nephritis.  The  arterial  system  was  involved  throughout  ohnost  its  ©n- 
tire  extent." 

It  would  appear,  therefore,  that  we  cannot  set  aside  the  results  ob- 
talned  by  Virchow  and  others,  and  that,  in  the  present  state  of  our 
knowledge,  it  is  safe  to  adopt  the  opinion  expressed  by  Durand-Farde!,* 
that,  although  "  the  facts  observed  as  described  by  MM.  Charcot  and 
Bouchard  have  undoubted  value,  it  would,  nevertheless,  be  premature 
to  ftttiibuto  to  miliary  aneurisms  an  exclusive  part  in  the  production  of 
cerebral  haemorrhage," 

The  condition  of  the  perivascular  tissue,  or  the  brain-substance,  has 
much  to  do  with  the  occurrence  of  hoemorrbage.  One  reason  why  ex- 
tr&Tftsation  more  frequently  occurs  in  the  brain  than  in  the  Uver,  for 
instance,  is,  that  its  tissue  is  softer,  and  therefore  not  capable  of  giving 
as  much  support  to  the  blood-vessels  as  is  the  latter  organ.  Now,  when 
the  cerebral  substance  is  softened  by  disease  in  any  part,  the  natural 
support  of  the  vessels  of  that  part  is  still  further  lessened,  and  the  ten- 
dency to  haemorrhage  increased.  Again,  in  the  condition  sometimes 
met  with  in  old  people,  in  which  the  brain  becomes  atrophied,  the  ves- 
sels may  undergo  dilatation  and  subsequent  rupture.  This  view  ib  op- 
posed by  Jaccoud,"  but  in  one  case  of  cerebral  hiemorrbage,  terminating 
in  death,  and  in  which  I  had  the  opportunity  of  making  a  post-mortem 
examination,  the  right  hemisphere,  the  seat  of  the  extravasation,  waa 
very  considerably  atrophied,  and  weighed  three  ounces  and  a  quarter 
less  than  the  left.  The  possibility  of  the  existence  of  this  cause  may, 
therefore,  be  admitted,  although  it  cannot  be  considered  as  definitely 
established.  The  researches  of  Cotard '  would  appear  to  show  that  cere- 
bral hasraorrhago  is  not  infrequently  a  cause  of  partial  atrophy  of  the 
brain. 

In  the  next  place,  the  state  of  the  blood,  as  regards  quality  and 
tension,  must  be  considered.  There  can  be  no  doubt  that  certain  dis- 
eases affecting  the  general  system  may  so  deteriorate  the  blood  as  to 
render  it  unfit  to  properly  nourish  the  blood-vessels,  and  henoe  their 
tissue  is  more  readily  broken  down.  Among  these  conditions  are 
typhus,  scurvy,  chlorosis,  gout,  and  sjrphilis. 

The  tension  of  the  blood  in  the  vessels  is  subject  to  constant  vari- 
ation from  the  operation  of  many  physical  and  mental  causes,  and  may, 
through  their  action,  be  so  increased  as  to  overcome  the  resistjLnoe 
afitorded  by  the  vasoulai'  walls.  These  influences  have  been  sufficiently 
considered  in  the  section  on  causes,  and  need  not,  therefore,  be  dwelt 
upon  here  at  any  length.  My  own  opinion  of  their  sufficiency,  without 
pre*5xisting  disease  of  the  blood-vessels,  to  produce  rupture  and  ex- 
travasation, has  been  formed   after   much  observation  and   reflection. 

1  Op,  eii.,  p.  203.  *  Op,  eif.,  p.  1S8. 

•  "  Atudc  BUT  rairoplue  particUe  du  cdrveiMi,**  Pivrii,  !8(J8. 
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Axialogotta  phenomena  take  place  every  day,  and  are  not  supposed  to 
be  due,  in  any  extent,  to  vascular  disease.  Thus  nasal  hiemorrhage 
occurs  from  strong  muscular  exertion  of  such  a  character  as  to  retard 
the  flow  of  blood  from  the  brain,  from  emotional  or  other  kind  of 
mrntal  excitement,  and  from  hypertrophy  of  the  left  side  of  the  heart, 
by  which  the  amount  of  blood  in  the  cerebral  vessels  is  increased.  All 
these  causes  augment  the  tension,  and  it  would  be  singular  if  at  times 
s  healthy  intracranial  vessel  did  not  give  way  through  their  influence, 
u  w«n  Oft  one  outside  of  the  skull. 

Differential  Diagnosis. — A  point  of  very  great  importance  remains 
Ui  be  conaidered  a^  a  part  of  the  pathology,  and  that  is  whether  it  is 
possible  or  not  to  determine  during  life  in  what  part  of  the  brain  an 
extravAsation  has  taken  place?  While  I  am  afraid  we  cannot  be  as 
fSplicit  in  this  matter  as  is  de^sirable,  I  am  very  sure  we  can  often, 
from  a  careful  »tudy  of  the  symptoms,  arrive  at  conclusions  more  or 
]p»  Jiccurate,  and  can  sometimes  determine  the  question  with  absolute 
ity.  The  great  difficulty  h,  that  we  are  not  yet  sufficiently 
icquainted  with  the  physiology  of  the  several  parts  of  the  brain,  and 
hence  Are  not  able  to  ascribe,  with  as  much  sureness  as  is  desirable, 
irariatians  from  healthy  action,  to  derangement  of  the  proper  anatomi- 
oal  part  of  the  cei*ebral  mass.  Bei^ides,  when  the  extravasation  is  large, 
altbough  it  may  be  strictly  confined  to  the  anatomical  limits  of  the 
g;ang1is  or  part  of  the  encephalic  mass  in  which  it  originates,  it  may 
art  by  transmitted  pressure  upim  contiguous  ganglia  or  parts,  and 
kcooe  the  symptoms  are  rendered  complex. 

An  we  have  seen,  hiemorrhage  is  more  liable  to  take  place  within 
the  ganglia  constituting  the  motor  tract  than  any  other  part  of  the 
brain.  This  is  mainly  due  to  the  fact  that  this  is  the  most  vascular 
part  of  the  cerebral  substance. 

When  the  lesion  is  limited  to  either  the  intra-ventricular  or  eitra- 
Tmtneular  nucleus  of  the  coqius  *ttriatum  of  one  side,  the  speech  is 
affected  from  paralysis  of  the  tongue,  and  there  is  loss  of 
of  voluntary  motion  on  the  opposite  side,  but  no  abolition 
of  sensibility,  except,  perhaps,  for  a  few  hours.  Cases  in  illustration 
of  thifl  fact  have  been  given  by  Andral  *  and  Luys,*  and  one  instance 
in  my  own  experience  was  established  by  post-mortem  examination. 
Tbe  palient,  a  man  of  sixty-two  years  of  age,  had  been  hemiplegic  for 
elcnriNi  years,  and  died  suddenly,  in  April,  1851.  Post-mortem  exanii- 
uftioQ  showed  the  cause  of  death  to  have  been  fatty  degeneration  of 
Khe  heart.  On  examining  the  brain,  a  cicatrix  was  discovered  in  the 
right  oor(>u8  utriatum.  The  heTulplcgia  was  on  the  left  side,  and  bad 
iMTTW  l>een  accoinpanied  with  any  loss  of  sensibility.  There  was  no 
oibvr  lesion  of  the  braia,  so  far  -ah  could  be  ascertained. 

*  **m^kcm  a^dknV  tome  v.,  pp.  Sl»-491,  441. 

*  **  Rfsehcrobei  tur  Ic  t^Vtiw*  ocnrcux  c^i^bro>«piiial,"  etc,  p.  64ft. 
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Generally  speaking,  when  the  clot  is  strictly  limited  to  either  of 
the  nuclei  of  the  coq>a8  striatum,  the  paralysis,  however  extensive  it 
may  have  been  in  the  first  plat't*,  is  of  a  transitory  character.  More- 
over, there  is  no  tendency  to  the  production  of  muscular  contractions 
at  a  late  period  of  the  disease. 

And  there  are  instances  on  record  in  which  there  has  been  extrava8ft> 
tion  into  the  corpu§  striatum,  and  no  paralysis?  of  any  part  of  the  body, 
Giotrac/  of  forty  cases  collected  by  him,  found  apparent  absence  of 
paralysis  in  five.  But  he  admits  that  ibis  number  may  perhaps  be  re- 
duced, for  one  of  the  caaes  was  that  of  an  infant  one  day  old,  and  the 
other,  that  of  an  old  man  eighty  years  of  age,  who  had  had  a  cerebral 
ha?monhiige  ten  yearM  before  his  death,  in  both  of  which  an  exact  di- 
agnosis of  this  point  could  not  have  been  otherwitte  than  difficult.  But 
in  one  of  the  others  there  was  no  paralysis,  and  yet  after  death  a  clot 
aa  large  as  a  pigeon's  egg  was  discovered  in  the  left  corpus  striatum. 
In  the  second  there  was  no  actual  paralysis,  but  a  weakness  and  trem- 
bling of  the  right  arm.  The  post-mortem  examination  revealed  the 
existence  of  a  dot,  as  large  as  an  almond,  in  the  left  corpus  striatum. 
The  third  was  for  a  few  moments  deprived  of  the  power  of  speech,  but 
he  had  equal  mu>?cular  strength  on  both  sides.  Then  he  became  weak 
and  died,  without  having  been  actually  paralyzed.  After  death  a  cav- 
ity filled  with  a  brown  serous  fluid  was  found  in  the  anterior  and  ex- 
ternal part  of  the  ri^ht  corpus  striatum,  and  the  whole  of  the  left  pos- 
terior lobe  was  reduced  to  a  yellowish  pulp,  and  was  studded  with 
purulent ^oycr*.  This  was  certainly  not  an  uncomplicated  case.  And 
thus  of  the  five  there  was  but  one  in  which  there  was  indubitably  no 
paralysis. 

The  optic  thalamus  is  another  common  seat  of  extravasation.  In 
such  a  case  the  observed  symptoms  are  especially  connected  with  the 
organs  of  the  special  senses.  Thus  there  are  double  vi^iun,  dilatation 
or  convulsive  movements  of  the  pupil,  blittdness,  and  anfesthesia  or 
hypersesthesia  of  the  paralyzed  parts  of  the  body.  As  in  lesion  of  the 
corpus  striatum,  tlie  paralysis  of  motion,  if  prc'sent  at  all,  is  on  the 
opposite  side  of  the  body,  and  is  usually  transient  in  character.  The 
hearing  and  smeli  may  also  be  affected,  Luys*  h-as  collectinl  a  large 
number  of  cases  in  support  of  the  view  here  enunciated. 

The  researches  of  Virenque*  also  go  to  show  that  lesions  of  t 
optic  thalamus  are  accompanit'd  with  loss  of  sensiljility  on  the  opposite 
aide  of  the  body.  Ilia  observations,  therefore,  are  entirely  confirma- 
tory of  those  of  Turck,*  who  iu  four  very  carefully  recorded  cases 
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'   Op.  ciV.,  tome  ii.,  p.  142,  d  »eg.  *  Op.  cit,,  p.  fi34,  ft  jw^. 

■  "  Do  la  pcrte  dc  la  wsnsibilU6  g^n<6rft!e  ct  8p6dalc  d*un  oot6  du  corps  (hiSiniiatiicstbe- 
si»)et  4e  pca  relfltiuns  uvec  eertainea  lesions  dc3  rofitrea  opto-stri^i*.**     Paris,  187-1. 

*  "  Uel>er  die  Reziehunj;  pcwissen  Krankheiti^horde  dcs  groaseo  Gebirns  lur  Ana«> 
tbeaie.     SiUiu^dbtiricbU!  dea  K&itt.  Kon.  AcadenJie  der  WisBcnschafteo,  B.  xuri.,  1B69. 
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found  hwoi-aniestheaia  coexistent  with  lesion  of  the  optic  tbalamtis  and 
corpas  striatum  of  the  opposite  mdo. 

In  thoee  cases  of  cerebral  hferaorrhage  limited  to  the  optic  tbala- 
mu«,  paralysis  of  motion  when  it  exists  is  less  intense  than  when  tho 
Btnatum  is  also  involved,  and  is  often  restrlcttid  to  the  inferior 
The  speech  is  rarely  involved. 

The  intelligence  h  not  notably  lewsencri,  but  there  is  often  a  marked 
proclivity  to  the  supervention  of  halhicinations  of  the  special  senses. 
This  is  not  surprising  when  we  take  into  conKideration  the  fact  that 
n*c«etil  physiological  observations  appear  to  show  that  the  optic  tbalami 
$n  centres  for  the  special  senses.  Luys  *  has  very  thoroughly  worked 
ap  thi«  subject,*  and  Ritti  has  recently  in  a  philosophical  essay  adduced 
Tdftoy  facts  and  arguments  to  show  the  relations  of  lesions  of  the  optic 
thalanitts  with  hallucinations.  In  thirty-two  cases  of  hallucinatioDS, 
nminly  of  the  sight  and  hearing, 
but  sometimes  of  all  the  senses, 
post  •  mortem     exumin;itions    re* 

tvaled  the  existence  i>f  some  kind     a 

of  lesioti  of  tho  optic  thalami. 

It  generally  happens  that  an  x 

tzInTAsation,  originating  in  ei* 
Umt  the  corpus  striatum  or  op- 
tic thalamus,  involves  both  these 
gingWau  Hence  we  have,  as  the 
moirt  (Nimmon  symptoms  of  hiem-  h 

orrbage  into  these  organs,  loss  or 
impairment  of  the  power  of  mo- 
tkiD,  disturbance  of  sensibility, 
dilatation  or  irregular  movements  ^ 

of  tbe  pupil,  aberrations  of  vision 
tad  hearing,  etc. 

As  we  have   seen,  a  lesion  of  ^ 

ihe  corpus  striatum  and  optic 
llialaiiiiia  of  one  side  produces 
lorn  of  tb«  power  of  motion  and 
af  MDttbility  in  tbe  opposite  side 
of  Iks  t>ody.  Tlie  manner  in 
vineil  this  is  accornpltshcd  will  be 
RtsatlllT  undemtood  from  an  in- 
of  the  accompanying 
(Fig.  13)^  in  which  a  in- 


tho  left  optostriated  bo<ly,  l»  the  left  half  of  the  pons  Varolii 
and  m^alla  oblongata,  c  the  left  Literal  half  of  the  spinal  cord,  d  a 
sensory  oorre-fibre  decussating  soon  after  its  entrance  into  the  cord, 

>  CSp.  «r  W  cit  *  "Tb^oHv  pliTSiologiqac  de  nullndtMltou;'     P&riii,  1874. 
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e  a  motor  nerve-fibre  decussating  at  the  lower  boundary  of  the  medulla 
oblongata,  A  lesion  eatisting  tit  /*  will  tberefore  cause  paralysis  of 
motion  and  of  .sensibility  at  ^,  on  the  right  mdc  of  the?  body. 

When  the  extravasation  beginning  in  the  k'ft  optic  thalamus  or 
corpus  striatum  extends  to  the  fissure  of  Sylvius  so  as  to  involve  the 
pofiterior  part  of  the  third  frontal  convolutioti,  the  island  of  Reil,  or 
other  part  supplied  by  the  middle  cerebral  artery,  or  when  it  originates 
in  this  region,  aberrations  of  sj»eech  occur.  These  are  independent  of 
paralysis  of  the  tongue,  and  are  such  aa  are  embraced  under  the  term 
aphasia.     This  subject  will  be  hereafter  more  fully  considered. 

If  the  lesion  be  limited  to  the  anterior  two-thirds  of  the  internal 
capsule,  there  will  be  merely  paralysis  uf  motion,  although  there  may 
be,  as  I  have  lately  had  occasion  to  know,  slight  and  temporary  hemian- 
lesthefiia.  If,  however,  the  posterior  third  of  the  iiiternal  capsule  be  the 
seat  of  the  hteraorrhagCj  there  will  be  well-marked  hemianajsthesia.  Of 
course  there  are  in  almost  all  cases  various  proportional  combinations 
of  loss  of  the  power  of  motion  and  of  senaibility  according  to  the  exact 
position  of  the  lesion  in  the  internal  capsule*  And  it  generally  hap- 
pens that  with  all  lesions  of  this  region  late  contractions  of  the  opposed 
muscles  supervene, 

Ha?raorrhagc  into  the  crits  cerebri  produces  hemiplegia  of  the  op- 
posite side,  more  or  less  extensive,  according  to  the  size  of  the  clot, 
with  loss  of  sensibility.  The  third  pair  arises  in  part  from  the  crua, 
and  hence  may  be  paralyzed,  producing  ptosis  and  external  strabismus 
on  the  side  corresponding  to  the  seat  of  the  lesion,  and  consequently 
opposite  to  the  hemiplegia. 

When  the  pons  Varolii  is  affected,  the  crossed  paralysis  is  still  more 
marked.  The  limbs  are  paralyzed  on  the  opposite  side,  and  the  face  in 
whole  or  in  pan  on  the  i*amc  side  as  that  in  which  the  hiemorrhage 
takes  place.  If  the  extravasation  is  in  the  mesial  line,  both  sides  of  the 
body  are  paralyzed.  Acecirding  to  Trousseau,'  however,  crossed  ]>aral- 
ysis  is  not  always  due  to  a  lesion  of  the  pons,  as  asserted  by  Gubler,' 
and  as  supported  by  additional  cases  collected  by  Luys.'  Trousseau 
rests  his  opinion  on  one  ease,  in  which  after  death  very  extensive  leaioiis 
of  the  brain  were  found,  but  none  involving  the  pons. 

Kevertheless  we  find  in  practice  that  when  an  extravasation  of 
blood  is  confined  to  one  side  of  the  pons,  juid  is  not  extensive,  the 
face  is  paralyzed  on  the  eurresjionding  aide.  The  facial  nerve  makes 
its  exit  from  the  side  of  the  medulla  oblongata  ;  some  of  ita  roots 
of  origin  can  be  traced  as  far  as  the  floor  of  the  fourth  ventricle, 
others  come  from  the  lower  part  of  the  medulla  oblongata,  and  othere 

'  "Lecture!  on  Clinical  Medicine,"  Bazire's  translation,  Part  11.,  p.  S88. 

•  "Star  rhd;miplegie  alt^me,"  Ga.  hfbd.^  October,  I85i>,  and  "M^raoire  sur  led  pan^ 
lysies  altcmes,"  cic,  Gaz,  A«6*/.,  195tf. 

*  Op.  cit,  p.  529,  tt  9«q, 
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descend  from  the  upper  border  of  the  pons,  where  they  probably  decua- 
nie.  Now,  a  lesion  existing  in  a  lateral  half  of  the  pons  will,  there- 
fort!,  prudace  a  paralysis  of  the  eorreeponding  facial  nerve,  aud  of  the 
opposile  spinal  nerves;  whereas,  if 
it  occur  above  the  point  of  deeuB- 
ation  of  the  encephalic  fibres,  the 
ptfAlysis  will  be  on  the  opposite 
Hide  for  all  parts  of  the  body. 
Tiiese  facts  are  shown  in  the  ac- 
companying diagram  (Fig.  14), 

It  i»  obvious,  from  a  study  of 
this  diagram,  that  a  lesion  of  one 
lateral  half  of  the  pons  (at  l)  will 
cstt^  paralysis  of  motion  and  of 
MDiibiUty  of  the  opposite  side  of 
the  body  generally,  and  of  the  cor- 
nKpandiDg  side  of  the  face  ;  and 
that  a  lesion  of  the  hemisphere 
<at  m)  will  produce  paralysis  of 
tiie  opposite  side  of  the  face  and 

body. 

It  ia  true  that  it  is  not  definite- 
by  histological  investiga- 
the  decussation  of  the 
•Mending  roota  takes  place,  but 
ptibology  is  just  aa  capable  of 
delflfmining  the  question  as  his- 
tologf.  Vulpian '  asserts  that  the 
dMQMfttion  of  the  root8  of  the 
Caoiil  ocrars  in  the  mesial  line  of 
UbB  medoUa  oblongata  at  the  June- 
tloo  of  the  two  nuclei  of  origin  ; 
bolt  if  thiii  were  the  cose,  a  lesion  of  one  side  of  the  pons  would  neces- 
■uily  be  foUowed  by  double  facial  paralysis,  a  sequence  which  docfi 
not  in  reality  ensue. 

From  the  contiguity  of  the  pons  to  the  medulla  oblongata,  an  ex- 
timraaation  of  blood  into  it  is  generally  accompanied  by  the  symptome 
wbich  result  from  hiemorrhage  into  this  latter  organ,  though  they  are 
■oi  aa  a  rule  so  strongly  marked. 

The  principal  phenomena  indicating  the  medulla  oblongata  ad  the 
eeal  of  extravaaation  are,  loss  of  the  power  of  swallowing,  from  paraly- 
mm  oi  the  glotto-pharyngeal,  difficulty  of  protruding  the  tongue,  from 
psimljrm  of  the  hypoglossal,  and  huskiness  of  the  voice,  tumultuous 

iw  rerl^fflt  de  ploriwii  piUrfl  dc  uerts  crmmcDi.    Tb^te  de  Psrii,*^  1869, 


«,  Umi  laft  Hemlaphvre  ;  \  tight  hfttf  of  {mim  ;  0, 
(%lit  hiitf  uf  inrctiilia  obloimta  ;  (t,  riirbt  hjilfof 
^AtlMi  eord ;  $.  riglbl  0m1aI  Derv« ;  /  flbtv  ti 
oriffin  fn^m  naclcu«  In  avwdvlk  oMonfMta;  ff, 
dtffnmtig  ftbrc  aecQMBltair  at  apper  bdf4«r 
of  poDS,  h,  aficcudteg;  fibre;  <,  teo^orjr  root  of 
■plnal  nerre;  t,  motor  root  of  Masory  nerro ; 
A,  keloa  in  Eiona;  fmlMion  ta  Mi  beGQlftpber(» ; 
(I.  paniyied  part  lapplMl  by  DkAmI  ;  o,  p«r*- 
lyitd  put  Mippliod  by  aptnil  nenrck 
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action  of  the  beart,  dyspncea  and  gastric  derangements,  from  paraV 
or  tho  pneumogastrie  nerve.  There  is  in  addition  paralysis  of  one 
both  sides  of  the  body. 

An  extravasation  into  the  cortieal  substance  of  the  cerebrum  is  char- 
acterized by  no  very  definite  aggregation  of  symptonaB.  There  may  h^ 
delirium,  coma,  disorders  of  speech,  convulsions,  paralysis,  contractidfl 
or  rigidity  of  either  the  paralyzed  or  eonnd  limbs,  vomiting,  derange- 
ment of  respiration,  and  occasionally  anaesthesia  or  hypenesthesia.  Pa- 
ralysis when  present  is  upon  the  opposite  side  of  the  body  from  tllfl 
of  the  lesion.  ^ 

When  the  extravasation  is  in  the  white  substance  of  the  cerebrum, 
there  may  be  no  marked  symptoms  of  diagnostic  value.  I  have  known 
cases  in  which  li^ge  Joi/ers  have  been  funned  with  no  other  symptomfl 
than  intense  pain  in  the  head  and  persistent  vomiting.  But  when  blood 
is  extravasated  into  the  white  tissue  the  quantity  is  ordinarily  great, 
and  as  a  consequence  there  are  often  symptoms  present  which  are 
due  to  resultant  pressure  upon  other  portions  of  the  encephalic  mass. 
Thus  there  may  be  coma,  paralysis,  loss  of  sensibility,  stertorous  res- 
piration, and  other  phenomena  indicating  derangement  of  the  motor 
and  sensory  ganglia.  The  passage  of  the  extravasated  blood  into  the 
ventricles  almost  invariably  causes  contractions  ur  convulsions  of  tJ^ 
muBoles  of  the  opposite  side  of  the  body.  ■ 

Tlte  researches  I  have  made  *  relative  to  the  functions  of  the  cere* 
helium  would  seem  to  show  that  its  office  is  not  materially  different 
from  that  of  the  cerebrum.  Still,  I  think  there  01*6  some  indications 
which,  although  not  perhaps  giving  ua  the  right  to  form  a  definite 
conclusion,  are  yet  sufficiently  well  marked  to  enable  us  to  arrive  at  a 
probable  diagnosis  between  lucmorrbagic  lesion  of  the  cerebrum  and 
that  of  tlie  cerebellum.  Thus,  vertigo  is  almost  an  invariable  acco^^ 
paniment  of  the  cerebellar  extravasation  ;  vomiting  is  much  more  gJ^ 
erally  met  with  than  when  the  cerebrum  is  affected  ;  hemiplegia  is  nat 
BO  common  ;  the  sensibility  is  never  disturbed  ;  and  the  pain  is  in  tl 
back  of  the  head. 

Ferrier'  has  very  clearly  shown  that  irritation  of  the  cerebelli 
produces  nystagmus  and  defective  power  of  ocular  coordination.     But 
I  am  not  aware  that  these  phenomena  have  been  noticed  in  cases 
cerebellar  haemorrhage.     Ilillairet,'  in  his  excellent  memoir,  docs 
mention    them   as   features  of  the  affection.     He    distinguishes   1} 
forms  of  this  lesion.     In  the  one,  the  onset  is  sudden,  and  death  soon 
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'  *•  The  Phyaiologiy  and  Tathology  of  the  CJerebelltiin."     QmHcrl^  Journal  of  Pkjftkio- 
logical  M«dicin«^  April,  186». 

*  ♦♦  Eiperimentttl  Beaearchos  In  Cerebral  PhjBiologj  and  Patholopy.'*     "  We«t  Bl< 
Lunntic  Asylum  Reports/*  toI.  iii.,  18?.%  p.  fl&,  ei  iteij, 

'  *'  H6niotThagi6  c£r6belkiue^"  AnnuaiTre  de  medecint  et  ehirurgie  pratique*^  18&0,  p. 
S9.     Alio  Arcfiiv€»  de  mkUeina,  68. 
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follows  ;  in  the  other,  the  oourse  of  the  affection  l<9  bIow,  and  life  may 
he  J '  I  for  a  considerable  pmod.     In  thig  latter,  vomiting  is  a 

pntm  Mtare.     Hemiplegia,  according  to  him,  is  always  crossed, 

Stosibility  remains  unaffected  till  near  the  close  of  the  disease  by 
death,  and  there  are  no  convulsioos.  The  speech  is  not  often  affected. 
The  special  senses  he  did  not  find  notably  deranged,  except  in  the 
IsAt  Stage.  Id  this  result  he  differs  with  several  other  writers  on  the 
ffitbject. 

Besides  a  number  of  cases,  some  of  which  are  referred  to  in  the 

cited,  one  has  occurred  in  my  experience,  in  which  1  had  the 

ity  of  making  a  post-mortem  examination.* 

^o  had  suffered  from  vertigo,  occasional  convulsions,  attacks 

and  vomiting,  and  a  coustaut  and  violent  pain  affecting  the 

l»ck  of  the  head.     The  symptoms  had  ensued  in  conseqtience  of  a  se- 

mt  blow  which  he  had  received  on  the  back  of  the  head,  by  raising 

himself  too  soon  while  the  horse  he  was  riding  was  passing  under  a 

low  irchway. 

When  this  man  attempted  to  walk,  be  reeled  and  staggered  as  if  he 
Wtft  dninL  The  upper  extremities  and  the  organs  of  speech  were 
IMH  a^ceted  ;  he  had  the  entire  control  of  his  legs  when  lying  down, 
lid  there  was  no  diminution  of  sensibility  anywhere.  At  last,  he  be- 
ttme  paraplegic,  and  shortly  afterward  died  in  a  convulsion.  The 
port-mortem  examination  showed  the  existence  of  an  absoess  which 
W  obliterated  nearly  the  whole  of  the  left  lobe  of  the  cerebellum, 
TTw  other  parts  of  the  brain  were,  so  far  as  could  be  perceived,  per- 
im\\'  healthy. 

B4:3ddi"jt  the  occurrence  of  local  secondary  lesions,  the  immc^liate  re- 
mits of  the  presence  of  a  foreign  body  in  the  cerebral  tissue,  there  are 
Otbfiii  which  are  due  to  the  interruption  of  the  normal  brain -functions, 
vbieh  hsraiorrhage  so  generally  induces.  Thus,  atrophy  of  the  cere- 
kul  ttructare  may  result,  as  has  been  pointed  out  by  Cotard '  and  oth- 
I  ^  or  tlio  degeneration  may  extend  to  the  spinal  cord,  as  is  so  well 
I  ^omn  hf  Bouchard.*  In  this  latter  event  the  process  does  not  begin 
t31  about  the  end  of  the  fourth  or  fifth  month.  It  is  mainly  charac- 
tmxcd  by  the  supervention  of  permanent  contraction  of  certain  of  the 
fttnljxed  muscles,  and  will  be  more  appropriately  considered  under 
laotlwr  bend. 

Another  point  in  connection  with   cerebral  bfemorrhage  requires 
forthtir  elaboration.     It  is  well  known  that  the  facial  paralysis  result- 
ing ftvNii  ordinary  cerebral  haemorrhage  is  lees  extensive  and  less  thor- 
,    OQglilj  mmrkcd  than  when  it  is  due  to  disease  or  injury  of  the  trunk  of 

I      •  6)^  <AL,  p,  ao9. 

H^  ^Hid*  mr  ritropUe  partidlft  du  oerresu/*  ?v\»,  18ft8. 

^^^^Hm  difUBlmtfoos  seooDdftiret  de  la  moelle  ^plnidre,' JMtMV^wik  dt  mtddcitu^ 

■ml     Abo  0«si*i  limoaktioii,  Amfnenn  Journal  of  Inmrniiy^  1 8^9. 
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the  seventh  pair  or  to  lesion  of  the  pons  Varolii,  Thus  we  have 
that,  in  the  former  affection,  the  orbicularis  palpebrarum  escapes 
ralysis,'  and  the  other  muscles  supplied  by  the  facial  nerve  are  usually 
not  BO  profoundly  paralyzed  aa  when  the  pons  or  the  nerve  is  the  seal 
of  the  disease. 

Many  explanations  have  been  offered  of  this  remarkablG  circuni- 
stance,  but  the  one  given  by  Landry*  is  more  nearly  reconcilable 
with  the  anatomy  and  physiology  of  the  parts  involved  than  any 
other. 

The  nucleus  of  the  facial  is  entirely  comparable  to  the  anterior 
comua  of  the  cord.  It  constitutes  a  little  special  motor  nerve-centre 
which  possesses  a  certain  amount  of  autonomy.  It  is  through  this 
centre  that  the  muscles  of  the  face  are  directly  made  to  contract. 
The  encephalic  fibres  w^hich  connect  it  with  the  brain  are  only  at  the 
service  of  the  psychical  department,  and  an  impulse  sent  through  them 
is  not  of  itself  capable  of  exciting  contraction  in  the  muscles  to  which 
the  facial  is  distributed.  But,  with  the  spinal  cord,  this  nucleus  pos- 
sesses reflex  ex^^^it ability,  and,  as  is  the  case  in  diseases  of  the  brain 
in  which  the  anterior  columns  suppress  voluntary  movements  without 
destroying  the  reflex  manifestations  of  which  the  gray  substance  of  the 
cord  is  susceptible,  so  the  cerebral  lesion  leaves  to  the  nucleus  of  the 
facial  the  power  to  determine  reflex  contractions.  It  therefore  con* 
tinues  to  be  excited  by  sensitive  excitations  w  hich  reach  it  from  the 
periphery.  Thus,  in  facial  hemiplegia  of  cerebral  origin,  we  observe, 
from  time  to  time,  certain  movements  which  appear  to  be  voluntary 
because  the  provocative  sensitive  impression,  which  may  only  consist 
of  the  contact  of  air,  remains  unperceived.  Accordingly,  the  orbicularis 
palpebrarum  appears,  above  all  the  other  muscles,  to  preserve  its  mo- 
bility, for  its  movements  are  principally  excited  by  the  stimulus  of  tlje 
light,  which  the  lesion  of  the  cerebral  lobes  does  not  prevent  being 
refleoted  to  the  nucleus  of  the  facial.  In  extensive  dbeasee  of  the 
pons,  however,  the  nucleus  of  the  facial,  situated  as  it  is,  in  immediate 
proximity  to  this  organ,  is  almost  always  compromised  with  it.  In 
such  a  case,  therefore,  both  reflex  excitability  and  voluntary  power  are 
destroyed,  and  the  paralysis  is  complete. 

Treatment.— The  means  of  treatment  in  cerebral  hiemorrhage  are, 
first,  those  which  are  applicable  to  the  prodromatic  stage,  with  a  view 

•  Baxire,  in  hia  translation  of  Trouwwjou's  "  Climca!  Lectures,"  cnlla  attention  to  the 
fact  that,  in  ordinary  cases  of  cerebral  biDmorrhago,  the  patient,  though  able  to  cWc  th« 
eye  of  the  affected  side,  cannot  do  so  without,  at  the  Butac  time,  closing  the  other,  •  fact 
whioh  shows  some  lose  of  power  Since  my  notice  wa«  directed  to  this  drcumstaiioe.  1 
hate  obBcnrcd  that  the  patient  ia  often  sensible  of  the  fact  that  the  eye  of  the  tlfectal 
side  ouinot  be  closed  as  strongly  or  aa  rapidly  aa  Ike  otbcr  eye. 

*  Quoted  by  Poincar^,  **  Lemons  bhp  la  pbyaiologie  normale  ot  palhologique  da  Byrtftmc 
Dcnreux,"  tome  deuxifeme^  PariB,  1874,  p.  SR. 
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of  pri'veuting  aoy  lesion  ;  second,  those  proper  tluriug  the  seizore ; 
itid,  third,  those  which  are  to  be  directed  against  the  consequeDcca  of 
in  Attack. 

It  often  happens  that  an  .it  tack  may  be  prevented,  even  where  the 
threatenings  are  very  decided.  The  condition  of  the  brain  is  such  that 
tlie  iudicAtions  are  to  lessen  the  tension  of  the  blood  as  much  as  pos- 
lible.  Ad  I  have  already  remarked,  under  the  head  of  cerebral  congcs- 
tkm,  the  bromides  of  potassium  and  sodium  are  pecaliarly  efficacious  in 
m'ompllAhing  this  end.  lately,  in  consequence  of  the  investigations 
of  Dr,  S.  Weir  Mitchell,  of  Philadelphia^  I  have  made  much  use  of  the 
bfumidii  of  lithium  in  cerebral  congestion  with  or  without  a  tendency 
to  hemorrhage,  and  have  reason  to  prefer  it  to  either  the  potassium  or 
•udium  ttalt.  One  feature  of  itn  action,  which  renders  it  especially  use- 
fill  in  such  ca«cs  as  those  now  under  notice,  is  the  .<hort  interval  which 
tbpMS  between  its  administration  and  the  effect.  I  am  very  sure  I 
katt  givL^n  it  sutceiisf  ully  in  several  eases  in  which  the  bromides  men- 
lioQed  would  not  have  acted  so  happily.     In  one  of  these,  a  gentleman 

Ifiom  the  Souths  who  had  already  had  an  attack,  and  who  was  in  con- 
i«<|ii0Dce  hemiplegic,  was  relieved  of  his  vertigo,  headache,  numbness, 
ind  thickness  of  speech,  by  one  dose  of  thirty  grains,  in  less  than  half 
an  hour.  The  bromide  of  calcium,  a  compound  to  which  I  have  recent- 
tr  called  attention/  is  still  more  eligible.  It  acts  more  rapidly  than 
jl^  of  the  other  bromides,  and  may  be  given  for  a  longer  period  with 
Ib  derangement  of  the  organism.  The  dose  is  from  fifteen  to  thirty 
jpuDB^  or  even  more,  if  only  a  single  dose  is  to  be  administered.  The 
oxido  of  xinc  may  also  be  given  with  advantage. 

The  bowels,  if  costive,  should  be  opened  by  a  brisk  purgative  ;  the 

h,  if  overloaded,  should  be  emptied  by  an  emetic,  during  the 

II  of  which  warm  water  should  be  freely  drunk  so  as  to  obviate, 

Hfor  M  possible,  all  straining  ;  muscular  exertion  should  be  avoided, 

hmd  should  be  kept  cool  and  well  elevated,  and  the  mind  in  a  state 

Um  utmost  tranquillity. 

During  an  attack,  and  throughout  the  whole  period  of  reparation  of 

damages,  the  less  that  is  done  in  the  vast  majority  of  cases  the  bettor. 

The  question  of  the  propriety  of  bloodletting  will  generally  even  yet 

but  should  in  nearly  every  case  be  decided  in  the  negative.    I  say 

■ilrly,  for  I  know  of  but  one  possible  form  of  attack  in  which  it  can 

k|iDy  posisiibility  not  only  not  be  useful,  but  fail  to  do  harm  ;  and  that 

<•  ia  a  strong,  plethoric  person,  with  a  full,  bounding  pulse,  in  whom, 

the  gra/Jital  development  of  the  symptoms,  we  have  reason  to  sus- 

that  the  hapmorrhage  is  still  going  on.    In  such  a  case,  six  or  eight 

of  Wood  may  be  taken  from  tbe  arm.     But,  in  the  case  of  cere- 

bfil  bnnorrhage,  attended  by  eorna  and  the  ordinary  symptoms  of 

'  K<M«  rebtiT«  u»  Broniidc  of  CAldam.    iVw  York  Medical  /awrpi<i2,  Deceiubdr^  1871, 
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the  apoplectic  condition,  there  is  nothing  to  be  done  in  the  way 
medication  which  can  afford  the  Blighcst  prospect  of  relief.  It  is  true, 
a  patient  thus  situated  may  recover  if  his  attack  is  not  of  the  severest 
kind,  but  it  is  not  through  any  medicines  we  give  him.  Correct  view» 
relative  to  thk  point  are  far  from  being  prevalent,  and  can  only  be  es- 
tablished by  regard  being  paid  to  the  morbid  anatomy  and  pathology 
of  the  subject, 

A  clot  in  the  brain  is^  to  all  intents  and  purposes,  a  foreign  body, 
and  both  it  and  the  walla  of  the  cavity  must  undergo  certain  fixed  and 
definite  changes.  In  order  that  these  changes  may  go  on  with  the 
utmost  possible  regularity  and  certainty,  all  the  powers  of  the  system 
are  requisite.  The  processes  are  not  morbid  ;  on  the  contrary,  they  are 
in  the  highest  degree  conservative.  To  take  blood  from  a  body  which 
is  striving  by  all  its  agencies  to  repair  an  injury,  is  to  deprive  it  of  a 
portion  of  its  strength  without  in  the  siigbtest  degree  accelerating  the 
actions  at  the  seat  of  the  lesion.  As  Trousseau '  remarks,  no  physician 
ever  thinks  of  bleeding  for  an  extravasation  of  blood  under  the  skin, 
for  he  knows  how  perfectly  absurd  such  a  practice  would  be  ;  and  yet, 
except  as  regards  location,  there  is  no  difference  between  it  and  the 
cerebral  clot.  A  prize- fighter,  for  instance,  receives  a  blow  in  the  face, 
which  ruptures  a  blood-vessel  and  gives  him  a  "black  eye."  He  has  an 
extravasatiun  of  blood  into  the  cellular  tissue.  What  would  be  thought 
of  the  phpician  who  would  recommend  bloodletting  from  the  arm,  with 
a  view  of  causing  the  absoj^^tion  of  the  clot  ?  The  prize-fighter  haa 
found  out  by  experience  that  he  can  open  the  skin  with  a  knife,  and 
let  the  blood  out.  The  practice  is  excellent,  and  would  be  admirable 
for  the  brain  also,  were  this  organ  of  no  more  vital  importance  than  the 
skin  of  the  face.  I  have  never  bled  a  patient  for  cerebral  hceraorrhage 
since  1849,  and  I  am  very  sure  that  I  have  had  no  reason  to  regret  the 
abandonment  of  the  practice. 

It  is  a  common  practice  for  purgatives  to  be  given,  and  even  so 
conservative  a  practitioner  as  Dr.  J.  Ilughlings  Jackson*  puts  "two 
drops  of  croton-oil  on  the  tongue,"  why,  he  does  not  state,  and  cer- 
tainly the  practice  is  in  direct  antagonism  not  only  with  his  assertion 
that  **  the  chief  thing  is  to  keep  the  patient  quiet,"  but  with  the  gen- 
eral tenor  of  his  theory  of  treatment.  I  have  seen  great  annoyance 
and  an  aggravation  of  the  symptoms  from  the  indiscriminate  admin- 
istration of  croton-oil.  It  is  only,  in  my  opinion,  admissible  when 
there  is  obstinate  constipation,  and  when  after  three  or  four  days  the 
bowels  have  not  been  moved. 

And  then  as  regards  iodide  of  potassium.  There  seems  to  be  an 
idea  prevalent  that  this  substance  exerts  a  powerful  influence  in  caus- 

'  **  Lectures  on  Clinical  Medicine,"  Barire**  tninalation.  Part  I.,  p.  10. 
»  ReynoJtls's  ** System  of  Medidne,"  vol.  ii.,  article  "Apoplexy  and  Cerebral  Iltraioi^ 
fhagc,"  p  641. 
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log  the  more  rapid  absorption  of  the  extrav^isated  blood,  and  bonce  it 
U  frequently  administered  in  large  and  frequently- repeated  doses.  1 
havr  often  «een  patients,  at  as  eailj  a  period  us  possible,  while  still  in 
ACtAt«9  of  profound  coma,  dosed  with  the  iodide  of  putaHisium  to  the 
extent  of  five  grains  every  liour,  with  the  object  of  eauBing  the  imme* 
dinte  absorption  of  the  extravasated  blood.  That  such  a  result  is  im- 
possible no  one  acquainted  with  the  morbid  anatomy  and  the  pathology 
of  the  subject  will  deny. 

In  fact,  there  is  nothing  to  be  done  beyond  keeping  the  patient  per- 
lcist\y  quiet,  with  the  head  well  elevated,  and  in  a  room,  when  possible, 
with  a  lempeniture  of  about  60'^  and  thoroughly  ventilated.  Indiea- 
lionfl  should  be  met  a«  they  arise.  The  bowels,  if  not  moved  naturally 
every  day,  may  be  emptied  by  an  enema  of  warm  water  ;  the  urine,  if 
not  parsed  by  the  patient,  shouM  be  drawn  off  by  the  catheter ;  the 

n^h,  if  fft.*ble,  as  indicated  by  the  pulse,  should  be  kejit  up  by  the 

iious  use  of  stimuhints  ;  ami,  if  the  patient  is  restless  and  dtx^s  not 
ifeep  well,  some  one  of  the  bromides  should  he  administered. 

Ergot  may,  on  theoretical  grounds,  be  reeoramended  in  those  cases 
in  which  we  have  reason  to  believe  that  the  haemorrhage  is  still  going 
on  ;  hut  I  have  no  personal  experience  of  its  power  in  such  instances. 
If  aij ministered,  it  should  be  given  with  no  sparing  hand. 

Tlje  food  should  be  of  the  most  nutritious  character,  so  as  to  be 
I  in  quantity,  and  should  be  taken   frequently,   day  and    night* 

f-tea,  ur  the  extract  of  beef,  made  according  to  Liebig's  formula, 
sopptiea  every  indication. 

If  symptoms  of  inflammation  make  their  appearance,  cold  applica- 
tiom  nuiy  be  made  to  the  scalp,  or  a  blister  may  be  applied  to  the 
tti^  of  tbv  neck.  Blisters  or  tnustard-plasters  to  the  wrist  or  anklea 
iffv  ahutird. 

Kothing  should  be  done  for  the  relief  of  the  paralysis  till  all  signs 
«f  irritatiaii  of  the  brain  have  disappeared,  and  th©  patient  begins  to 
(teA  the  restraint  of  confinement,  and  to  make  efforts  to  move  his  par- 
•Ijied  limbs.  These  evidences  of  improvement  generally  begin  soon 
after  tbr  eighth  day.  In  about  two  weeks,  therefore,  it  will  be  prof>er, 
in  ibc  majority  of  easels  to  take  active  measures  to  restore  the  power 
of  fliociofi,  and  to  prevent  those  contractions  which  tend  to  make  a 
rMtoratioD  much  more  difficult.  The  agents  to  be  employed  are  pa*- 
HTe  motion,  strychnia,  phosphorus,  and  electricity.  The  first  is  acoom- 
fGlbsd  by  flescing  and  extending  the  joints  of  the  affected  limbs,  by 
IHelicMi,  and  by  kneading  the  muscles  with  the  fingers.  These  move- 
ntettia  ahould  be  performed  every  day  for  five  or  ten  minutes  at  a  time. 
The  patient  should  likewise  be  encouraged  to  move  the  limbs  by  his 
ova  volition  as  often  as  possible  short  of  causing  fatigue.  Strychnia 
be  gtTen  to  doses  of  the  one- twenty-fourth  of  a  grain  three 
a  day,  or,  preferably,  by  subcutaneous  injeotion,  in  somewhat 
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emallcr  doses  once  a  day.  In  old  cases  of  hemiplegia,  the  effects  of 
strychnia  thus  administered  are  often  well  marked,  and  are  exhibited 
when  administration  by  the  stomach  has  failed  to  produce  a  beneficial 
result,  Tim  is  seen  in  the  following  brief  abstract  of  sixteen  cases 
which  will  serve  as  types  of  numerous  others  which  have  occurred  in 
my  private  practice  : 

Case  L — H.  A.,  aged  fifty  ;  male  ;  right  hemiplegia.  Came  under 
treatment  January,  18G5  ;  strychnia  ineffectual  by  the  stomach  ;  thir- 
teen injections,  of  from  one- thirty-second  to  one-twenty -fouitb  grain  ; 
much  improved. 

Case  1L — J.  8.  ;  forty-two  ;  male  ;  left  hemiplegia.  February, 
1865  ;  thirteen  injections  ;  much  improved. 

Cabe  III.— S,  T,  ;  sixty;  female;  right  hemiplegia.  Febniary, 
1865  ;  Btrychnia  ineffectual  by  the  stomach ;  nine  injectionB  ;  much 
improved. 

Case  IV. — I.  8, ;  sixty  ;  female  ;  right  hemiplegia.  April,  16W  ; 
^ve  injections  ;  much  improved. 

Case  Y. — M.T. ;  fifty-two;  male;  right  hemiplegia.  April,  1865; 
strychnia  ineffectual  by  the  stomach  ;  eleven  injections  ;  cured* 

Case  YI. — O.  S.  ;  sixty-three  ;  female  ;  left  hemiplegia.  April  30, 
1865;  secondary  contractions;  twenty-two  injections-,  no  improve- 
ment 

Cask  YIL — B.  R.  ;  forty-seven  ;  male  ;  left  hemiplegia.  June  11, 
1865  ;  Btrychnia  ineffectual  by  the  stomach  ;  seven  injections  ;  much 
improved. 

Case  VIIL— R.  F,  ;  fifty  ;  male  ;  left  hemiph^gia,  June  17, 1865 ; 
strychnia  ineffectual  by  the  stomach  ;  eight  injections  ;  cured. 

Case  IX. — T.  W.  ;  forty-eight ;  male  ;  left  hemiplegia.  Septem- 
ber 5,  1865  ;  eight  injections  ;  much  improved. 

Case  X, — ^T.  S.  ;  forty-nine  ;  male  ;  left  hemiplegia.  Septem* 
ber  7,  1865  ;  secondary  contractions  ;  five  injections  ;  no  improve- 
ment. 

Cask  XL— J.  J. ;  fifty-seven  ;  male  ;  left  hemiplegia.  September 
11,  1865  ;  secondary  contractions  ;  no  improvement. 

Case  XII.—J.  W,  ;  fifty-two  ;  male  ;  right  hemiplegia,  affecting 
arm  only,  at  the  time  treatment  was  begun.  September  27,  1865  ; 
strychnia  ineffectual  internally  ;  six  injections  ;  cured. 

Case  XIII— W.  M.  ;  forty-five  ;  male  ;  left  hemiplegia.  October 
10,  1805  ;  strychnia  ineffectual  Internally  ;  seven  injections  ;  cured. 

CxVSE  XIY.— S.  M.  ;   forty-one  ;   male  ;   right  hemiplegia.      June 
17,  1867  ;  arm  alone  affected  ;  strychnia  ineffectnal  by  the  stoi 
twenty  injections  ;  cured. 

Case  X  Y.— >L  C.  ;  forty-four  ;  male  ;  right  hemiplegia,  affecting 
tongue  and  face  only.  July  1,  1867;  ten  injections;  so  much  im- 
proved as  to  be  able  to  talk  with  fluency. 
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Casb  XVL — C.  C. ;  fifty  ;  male  ;  right  beraiplegia.  May  4,  I8fl§ ; 
fltrychnla  ineffectual  by  the  atomach  ;  thirty-five  injections  ;  much  im- 
proved. 

Dr.  Charles  Hunter'  has  called  attention  to  the  advantages  to  be 
derived  from  the  hypodermic  use  of  strychnia  in  hemiplegia  ;  and  my 
former  clinical  assistant,  Dr,  R.  A.  Vanoe,'  has  adduced  several  cases 
to  the  same  effect.  Instances  iu  support  of  the  views  above  set  forth 
occur  daily  in  my  private  practice,  and  at  the  New  York  State  Hos- 
pital for  Diseases  of  the  Nervous  System.  I  have  every  reason,  there- 
fore»  to  be  convinced  of  the  good  results  to  be  derived  from  the 
practice. 

Phosphorus  administered  in  the  form  of  phosphide  of  zinc,  sepa- 
rately or  in  combination  with  the  extract  of  nux-vomica,  according  to 
the  formula  given  on  page  54,  is  also  a  useful  remedy. 

IJut  no  agent  is  so  valuable  in  hemiplegia  as  electricity,  and  amend- 
ment almost  invariably  follows  its  use,  even  in  old  cases,  in  which 
there  are  tonic  contractions.  If  the  case  is  seen  soon  after  the  seirure, 
the  induced  current  will  gont^^ally  bo  sufficient  to  produce  contractions 
of  the  paralyzed  muscles.  The  pole«,  terminated  by  wet  sponges,  should 
bo  applied  to  the  skin  covering  the  muscles,  or  in  some  cases  to  the 
nerves.  The  current  should  be  strong  enough  to  cause  slight  pain,  or. 
If  i»cnsibility  is  lessened,  to  produce  contraction.  In  old  cases  attended 
with  atrophy  of  the  muscles,  and  diminished  or  abolished  electro-con- 
iractility,  the  primary  current  may  be  necessary.  It  should  be  applied 
in  such  a  manner  aa  to  be  interrupted,  for  contractions  are  only  caused 
when  the  cimiit  is  closed  and  opened.  As  the  muscles  improve  in  size 
and  irritability,  the  induced  current  should  be  used.  Care  shouhi  Ije 
Ufccn  not  to  fatigue  the  patient,  or  to  cause  excessive  pain  by  employ- 
ing a  eurrent  of  too  great  a  degree  of  intensity. 

As  regards  the  restoration  of  senj^ihility,  it  will  generally  be  found 
to  be  leas  difficult  than  the  removal  of  the  motor  paralysis.  The  anffis- 
theaia  very  often  disappears  or  become*  much  less  spontaneously,  and  it 
does  »o  fnim  the  centre  to  the  periphery  ;  that  is,  if  there  be  anieatheaia 
of  the  leg,  the  sensibility  returns  in  the  upper  part  first,  and  subse- 
qiMntly  in  the  lower  part.  The  treatment  consists  mainly  in  the  use  of 
tbe  electric  wire-brush,  which  should  be  passed  gently  over  the  skin 
made  dry.  The  other  pole  consists  of  a  wet  sponge.  Either 
or  primary  current  may  be  used.  If  the  latter,  however, 
}m  emplnyrd,  th«'  wire-brush  should  constitute  the  positive  pole, 

I  have  fnnjm^ntly  succeeded  in  curing  almost  complete  ana^stheaia 

from  cerebral  lurmorrhage  by  this  treatment  alone.     In  recent  cases  it 

K      will  almost  invariably  prove  effectual     Ilypenesthesia,  if  present,  may 

I  ■  Sriti»h  mmi  F^rti^m,  M«4iBo-Ch%rmrgieal  Revifw,  April,  IAA8. 

■  ■  Jtmmal  of  Pn^Magual  Mtdiring,  April,  1870.    The  first  thlftocn 

H      Al«  VQflE  irvn  p^lkhod  to  Dr.  Yuux'a  paper. 
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be  similarly  managed.  Mainly  tlirough  the  researches  of  M.  Charcot 
and  his  pupils  I  have  recently  made  use  of  strong  magnets  in  the  treat- 
ment of  the  hemj[)legia  apiiarently  resulting  from  cerebral  ha^mor- 
rhage.  In  one  of  these  the  patient  recovered  the  power  of  motion, 
and  the  hemiamssthesia  disappeared  within  less  than  half  an  hour  ;  aod 
in  the  other  sensation  was  entirely  restored  to  the  hemiana?6thetic  side 
in  less  than  five  nrmutes.  In  both,  a  magnet  capable  of  sustaining  ten 
pounds  of  iron  was  laid  against  the  paralyzed  side  of  the  body.*  From 
experiments  recently  performed  in  France  and  in  this  countr}%  it  is  ex- 
tremely  probable  that  there  are  other  a?sethceiogenetic  factors — among 
these  are  various  metals  and  woods  and  blisters.  It  is  difficult,  how- 
ever, in  the  present  state  of  our  knowledge,  to  determine  how  much  of 
the  curative  effect  is  due  to  the  substance  employed  and  how  much  to 
the  "  principle  of  suggestion." 


CHAPTER  IV. 


CEREBRAL   MENIXOEAL    II^MORRUAGS. 

By  the  term  cerebral  meningeal  hsemorrhage  is  to  be  understood — 
1.  An  extravasation  of  blood  between  the  cranium  and  the  dura  mater  ; 
or,  2.  An  extravasation  into  the  cavity  of  the  arachnoid  between  the 
two  layers  of  which  this  membrane  is  composed  ;  or,  3.  An  extravasa- 
tion into  the  sub-arachnoideal  space  between  the  arachnoid  and  the  pia 
mater,  or  into  the  tissues  of  this  latter  membrane,,  or  between  it  and 
the  brain.  There  are  thus — 1.  Extra-men ingeal  hjemorrhages ;  2.  Intra- 
arachnoideal  h.Traorrhages  ;  and,  3,  Sub  -  arachnoidea!  hnemorrbages. 
The  fir;*t  are  almost  alw^ays  the  result  of  traumatic  cause,  involving 
injuries  of  the  cranium,  by  which  the  vessels  of  the  dura  mater  are 
w^oimded.  Extra-meninereal  hemorrhage  may  likewise  be  produced 
by  the  operation  of  trej)hining,  should  any  of  the  vessels  of  the  dun 
mater  be  divided. 

It  is,  however,  beyond  doubt  that  this  epecies  may  originate  inde- 
pendently of  wounds  and  injuries. 

The  distinction  between  intra-  and  snb-arachnoideal  hiemorrhagea 
was  first  pointed  out  by  Prus,'  to  whorfi  we  are  also  indebted  for  much 
valuable  information  on  the  subject. 

Of  one  hundred  and  seventy-two  cases  collected  by  Gintrac,*  five 

'  "  The  Therapeutical  Use  of  the  Magnpt."  Nm  York  Medieal  Journal,  November, 
1880. 

*  **  M^rooire  mir  les  deux  maladicti  oonnuea  sous  le  nom  d'apoplexle  m^ning^e. — M*» 
tnolrea  dc  rocad^mie  dc  in^decine,  tome  xi.,  1845,  p.  18* 

•  Op.  eil.j  tome  L,  p.  732. 
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mert  fixtra-menlDgeal,  one  htindred  and  nine  inira-amchnoidoal,  and 
thirty-four  8ub-arachnoideal. 

Symptoms. — The  most  prominent  symptom  of  meningeal  hsemorrhage 
is  ooin*,  which  may  appear  suddenly,  or  be  preceded  by  premonitory 
tymptomSy  such  as  headaehey  Tertigo,  and  general  convulsions.  The 
ttopor  is  luittally  profound,  and  does  not  differ  from  that  observed  in 
ihi6  levere  forms  of  cerebral  haemorrliage.  The  power  of  motion  is 
generally  lost  throughout  the  body,  and  consequently  there  is  usually 
BO  hemiplegia.  The  reason  for  this  is,  that  the  hn^morrhago  is  so  ex^ 
tensive  as  to  press  upon  both  hemispheres.  Reflex  and  automatic 
moTements  remain,  except  when  the  medulla  oblongata  is  involved^ 
when  some  of  them  are  abolished.  If  the  extravasation  is  in  this  latter 
HtHAtiotty  death  soon  takes  place  from  cessation  of  respiratory  actions. 
AoiBBtbema  is  present  in  the  skin  of  those  parts  in  which  the  power  of 
motion  is  lost. 

In  ordinary  oases  the  patient  may  pass  out  of  the  comatose  condi* 
tion  from  the  fact  of  the  brain  becoming  accustomed  to  the  pressure^ 
and  be  then  may  be  able  to  speak,  and  to  move  his  limbs,  but  his  men- 
ial and  physical  faculties  are  greatly  enfeebled,  and  a  renewal  of  the 
h^pmorrhage  again  plunges  him  into  a  state  of  coma,  from  which  ho 
may  agiun  emerge.  This  sequence  may  be  repeated  several  times,  until 
distil  at  last  takes  place.  Before  this  termination  there  arc  vomiting, 
tDOontbience  of  urine  and  fteoes,  insensibility,  and  occasionally  general 
ecmmlsions. 

In  a  case  reported  by  Dugast,*  a  woman  entered  the  H6pital  Neckar 
in  a  stAte  of  marked  prostration.  Her  intelligence  was  not  markedly 
inpfttred,  but,  though  she  understood  almost  every  thing  said  to  her,  she 
answered  only  by  monosyllables  often  unintelligible,  and  pronounced  in 
a  low  ▼oice.  She  was  affected  with  paralysis  of  the  left  side  of  the 
face,  and  an  incomplete  paralysis  both  of  motion  and  sensibility  of 
tlio  right  side  of  the  rest  of  the  body. 

Four  days  afterward  she  was  in  a  state  of  complete  prostration,  the 

parmlysis  was  general     Up  to  this  time  the  intelligence  had  remained 

almoit  intact.     She  died   that  day.      The   post-mortem    examination 

the  existence  of  a  large  sub-arachnoid  extravasation  at  the 

oi  the  brain.     On  the  inferior  surface  of  the  pons  the  blood  had 

consolidated  into  a  clot  which  pressed  upon  the  left  lobe.     On 

ihm  riglii  fide  of  the  pons  the  blood  had  not  coagulated.     This  ca«e  ia 

tatwvstusg  as  bearing  upon  the  subject  of  croas-paralysis  already  oon- 

!  tidered  in  the  previous  chapter. 

B  Jjk  baa  sometimes  happened  that  meningeal  hiemorrhage,  residting 

\  from  an  injury  of  the  cranium,  has  not  caused  any  very  prominent 

I  tymptoms  for  a  considerable  period  afterward.     A  teamster  was  struck 

H  **QilSlyni  MMM^rsiionB  tiir  lee  b^morrhagies  mteingtcs  o^braleB.    Tbtee  dt 
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on  tbe  head  by  a  club  in  the  hands  of  another  man,  was  stunned  for  a 
few  minutes,  then  recovered,  and  went  about  his  business  without  com- 
plaining of  his  head.  In  about  twelve  hours  afterward  coma  supers 
veued,  and  he  died  without  being  aroused.  A  case  is  reported  by 
Dr.  Gibson,'  in  which  a  still  longer  period  intervened.  A  man,  sixty 
years  of  age,  was  found  one  morning,  about  eight  o^clock,  seated  as 
if  asleep  at  a  desk,  his  arms  crossed  before  him,  and  hi«  head  resting 
on  them.  It  was  discovered  that  he  was  profoundly  insensible.  He 
was  sent  to  the  hospital,  where  he  lay  comatose,  breathing  stertorously, 
and  paralyzed  on  the  whole  of  one  side.  At  the  end  of  two  days  he 
died.  On  post-mortem  examination  there  was  found  fracture  of  the 
left  side  of  the  cranium,  with  rupture  of  the  dura  mater  and  middle 
meningeal  artery,  from  which  latter,  extensive  hiemorrhage  had  taken 
place.  It  was  ascertained  that,  five  days  before,  he  had  fallen  down  a 
stone  staircase,  was  stunned  for  a  few  minutes,  but  had  soon  recovered 
his  senses.  Doubtless  during  the  whole  of  the  intervening  period  the 
bleeding  from  the  ruptured  vessel  had  been  going  on, 

Prua,  in  the  memoir  cited,  attempts  to  draw  a  sjTmptomatological 
distinction  between  sub-aracbnoideal  and  intra-arachnoideal  hcemor- 
rhage.  Thus  for  him  headache,  dryness  of  the  tongue,  fever  and  deliri* 
um,  arc  indications  of  intra-arachnoideal  hsemorrhage.  Somnolence  and 
coma  are  common  to  both  forms,  but,  when  they  are  conjoined  with  the 
phenomena  mentioned^  intra-arachnoideal  hfemorrhage  is  to  be  diag- 
nosticated. But  most  authors  doubt  if  the  discrimination  can  in  reality 
be  made  during  life.  Valleix '  declares  that  the  difference  is  of  greater 
anatomical  than  symptomatological  importance,  and  Durand-Fardel  * 
admits  that  it  is  difficult  to  present  a  characteristic  view  of  the  course 
and  phenomena  of  sub-arachnoideal  haemorrhage.  I  must  confess  that 
I  see  no  greater  anatomical  reason  for  any  difference  in  the  symptoms 
of  the  two  forms  of  meningeal  hsBmorrhage  than  there  is  for  a  dif- 
ference between  inflammation  of  the  pia  mater  and  inflammation  of  the 
arachnoid.  Neither  are  there  any  characteristic  symptoms  which  would 
serve  to  distinguish  hflemorrhage  of  the  dura  mater  from  either  of  the 
other  forms, 

GaBBOB. — Among  the  predisposing  oauflea  of  meningeal  hsemorrhi 
age  occupies  the  first  place.  It  is  more  frequently  met  with  in  young  in- 
fants, and  in  old  persons,  than  in  those  of  middle  age.  Legendro  *  in  two 
hundred  and  forty -eight  cases  occurring  in  infants,  and  in  which  post- 
mortem examinations  were  made,  found  no  instance  of  the  child  b* 
over  three  years  of  age,  Between  one  and  two  years  would  ap] 
from  his  researches  to  be  the  period  in  which  children  are  most  liabl 
to  the  supers^ention  of  meningeal  hicmorrhage. 

^  Edinburgh  3ffditatJoumaI^  September,  1870,  p.  109. 

■  **  Guide  do  rnddeoino  practkien/'  tome  ii^  Paris,  1866,  p.  4.  *  Op  eit,  p.  IW. 

*  "  ReohGrchea  but  quclqtica  maladioa  de  rcnfaacc.^'    Piuis^  1846,  it  118,  «r  mg. 
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But  Gintrac's  *  cases  are  of  different  import  as  regards  this  point, 
for  of  one  hundred  and  sixty-five  in  which  the  age  was  noted,  only 
Usn  were  tinder  ten  yoars  of  age,  while  thirty-seven  were  between 
the  ages  of  thirty  and  forty,  sixty-seven  were  between  fifty-one  and 
^bty  years  of  age,  and  two  of  eighty-seven  and  eighty-eight  years 
lively. 

tfooiligeal  haemorrhage  is  often  produced  by  injuries  of  the  skull, 
tod  results  from  sudden  rupture  of  a  healthy  artery  or  vein.  It  may 
(oQow  blows  on  the  head,  falls,  or  injuries  with  instruments  whioh 
Derforat€  the  cranium,  and  may  or  may  not  be  associated  with  fractures 
of  the  bones* 

Extreme  heat  acting  upon  the  head,  venereal  excesses,  severe  mus> 
ettUr  efforts,  excessive  mental  exertion,  amenrrohcBa,  overfeeding,  and 
ocmstipation  of  the  bowels,  have  been  cited  as  exciting  causes.  The 
kfger  vessels,  or  the  capillarios,  may  give  way  from  being  diseased,  and 
eonsequeDtly  unable  to  resist  the  ordinary  tension  of  the  blood.  Such 
s  eonditioa  may  be  the  result  of  the  long-continued  excessive  use  of 
fcloobolio  liquors,  or  may  be  due  to  hepatic  disease. 

Prognosis. — The  ordinary  termination  of  meningeal  haemorrhage  is 
da^th.  Of  thirty-one  cases  in  old  persooa,  cited  by  Durand-Fardel, 
desth  occurred  in  twenty-six  before  the  end  of  the  fifth  day,  in  one  it 
took  plaoe  on  the  seventh  day,  in  two  on  the  fifteenth,  and  in  two  in 
kom  twenty  to  twenty-five  days.  Legendre,  in  infants,  ascertained  the 
dnralioo  to  be  from  eight  to  twelve  days»  Prus  found  death  to  ensue  in 
csMTSof  subnuiichnoideal  haemorrhage  before  the  end  of  the  eighteenth 
day,  but  in  instances  of  the  intra-arachnoideal  form  life  was  sometimes 
prolonged  for  over  a  month. 

But  recovery  has  occasionally  taken  place  through  the  formation  of 
fdbe  membranes  in  such  a  manner  as  to  circumscribe  the  extravasation, 
tod  thus  to  conduce  to  the  absorption  of  its  fluid  portion,  and  Legendre 
bat  described  a  process  occurring  in  children  by  which  the  sanguineous 
ejnt  ia  transformed  into  one  containing  serum,  thus  producing  a  species 
of  hjrdiocephalas.  Such  terminations  arc,  however,  so  very  rare  as  to 
Wtigmte  but  to  a  very  slight  degree  the  gravity  of  the  prognosis. 

])ii0;BOlllB. — The  diagnosis  of  meningeal  haemorrhage  is  a  matter  of 
moeh  difficulty.  Still,  there  are  certain  characteristics  which  aid  us 
•omewhat  in  arriving  at  a  correct  opinion.  Thus,  from  cerebral  hiiemor- 
rliAge,  it  may  usually  be  distinguished  by  the  fact  that  the  coma,  when  it 
r*iftf|  comes  on  gradually,  that  the  headache  is  a  much  more  prominent 
sjn^ylom,  that  there  is  not  often  hemiplegia — the  paralysis  amounting 
to  a  general  resolution — and  above  all,  by  the  remissions  which  so  fre- 
lisaotl/  mark  its  course.  Durand-Fardel  *  declares  that  when  the  coma 
tti  general  abolition  of  the  faculties  indicate  the  existence  of  strong 
Cimbiml  pressure  not  accompanied  by  paralysis,  properly  so  called,  or 
•  C^  rtt,  p,  Tia  *  Ofkeit.,  p.  168. 
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only  by  inooniplete  paralysis,  perhaps  more  strongly  marked  on  one 
side  than  on  the  other,  we  may  suspect  the  presence  of  meningeal  haem- 
orrhage; that  a  cerebral  haemorrhage,  or  an  acute  softening  suflRcientlj 
extensive  to  produce  such  pronounced  symptoms  of  compression  is 
always  accompanied  by  complete  paralysis  involving  a  lateral  half  of 
the  body,  and  that  the  full  development  of  the  phenomena  is  ordinarily 
preceded  by  violent  headache. 

From  cerebral  congestion  the  diagnosis  must  be  occasionally  almost 
if  not  altogether  impossible,  and  the  same  is  true  of  cerebral  softening. 
The  remissions  when  present  in  meningeal  haemorrhage  will  afford  im- 
portant assistance  in  establishing  the  existence  of  the  disease,  but  when 
they  are  absent  the  difficulties  in  the  way  of  an  exact  diBorimtnation 
may  be  insurmountable. 

Morbid  Anatomy  and  Pathology.— An  extravasation  of  blood  b€-^ 
tween  the  cranium  and  the  dura  mater,  extra-meningeal  haeraorrha^^H 
is,  as  has  already  been  said,  almost  invariably  the  result  of  traumi^H 
cause.  Gintrac,*  however,  with  his  usual  industry,  has  collected  five  cases 
in  which  it  appeared  to  be  idiopathic.     The  6rst  of  these  he  quotes 
from  Dr.  J.  II.  Wytbes,"  of  Port  Carbon,  Pennsylvania,  but  he  omita  to 
state  that  the  child  had  been  playing  on  the  door-step,  and  that  a  pain 
in  its  ankle  was  supposed  by  the  parents  to  have  been  due  to  a  sprain^ 
It  is  probable,  therefore,  that  the  child  fell  and  struck  its  head,     Th« 
next  morning  it  was  found  dead  in  bed.     On  post-mortem  examina 
an  extravasation  of  blood,  amounting   to   about   half   an  ounce, 
found  between  the  skull  and  dura  mater,  on  the  upper  surface 

In  the  other  cases  the  blood  appears  to  have  been  effused  d 
extreme  congestion  of  the  meningeal  vessels,  one  or  more  of  the  lal 
having  given  way  tinder  the  excessive  tension  to  which  they  were  sub- 
jected. In  one  quoted  from  Abercrombio,  there  were  numerous  clots 
scattered  over  the  interior  surface  of  the  dura  mater,  and  which  seemed 
to  have  come  from  the  Pacchionian  bodies.  These  elevations  wera 
very  vascular,  being  gorged  with  blood. 

The  anatomical  characteristics  of  intra-  and  sub-arachnoideal  hieio* 
orrhages  have  been  very  thoroughly  given  by  Prus.*  In  the  former 
the  blood  is  extravasated  by  exhalation,  that  is,  there  is  no  visible 
rupture  of  blood-vessels,  and,  if  life  be  prolonged  to  the  fourth  or  fifth 
day,  a  false  membrane  is  formed  by  which  the  clot  is  retained  in  appo- 
sition with  either  the  parietal  or  visceral  layer  of  the  arachnoid.  Thij 
membrane  eventually  becomes  organized  by  the  formation  of  vessels  in 
it,  and  may,  therefore,  be  the  source  of  another  haemorrhage;  for,  a^ 
Charcot  and  Yulpian  *  have  shown,  these  vessels  are  numerous,  large, 


Th« 
ati^H 


*  Op.  eit,,  tome  L,  p.  646. 

*  "  Thi«e  Coaea  of  Infantile  Apoplexy." 
Januaiy,  1868»  p.  70. 

*  Op.  et  he.  cU,  *  ffaattte  hebdamadaire,  1860,  pp.  728,  789.  82L 
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VBTj  thin  wiJls,  and  are,  therefore,  in  a  favorable  conditioD 
forgWng  way  under  the  tension  of  the  blood. 

Bntdet '  prcv^ious  to  Prus  had  described  the  false  membranes  whiob 
pliy  so  important  a  part  in  inira-meningeal  hajmorrhage,  and  bad 
pointed  ont  their  resemblance  to  the  arachnoid  and  their  liability  to  be 
tii«aaiii>ce  of  other  hajinorrhages,  and  at  about  the  period  of  Pru8''s  pub- 
licfttioti  Mr.  Prescott  Hewett  *  called  attention  to  extravasations  at- 
ttdtdd  to  the  free  surface  of  the  arachnoid,  and  kept  in  position  by 
A  (klse  membrane  not  distinguishable  by  the  naked  eye  from  a  true 
mrons  membrane. 

The  dot  may  be  extensive,  covering  nearly  the  whole  surface  of 
I  bemiapliere.  The  vessels  which  have  given  way,  and  have  thua 
produced  an  intra-arachnoideal  hsemorrhage,  arc  usually  found  in  an 
itheromatous  condition,  and  the  vessels  of  the  neo-meinbranes  are  es* 
p0e2tlly  liable  to  be  thus  diseased. 

Dr^  Sutherland  *  in  a  very  interesting  memoir  g^ves  the  details  of 
ten  CMes  of  arachnoid  cysts  occurring  in  the  insane:  "  On  removing  the 
nknll-cap  and  dura  mater,  instead  of  the  convolutions  of  the  brain,  with 
iti  TMColar  pia  mater  meeting  the  eye,  there  appears  a  reddish,  pulpy, 
holiwtisg  swelling  on  the  surface  of  the  brain,  having  such  a  uniform 
ipfiQikfmiioe  that  the  outline  of  the  convolutions  beneath  it  is  invisible. 
6a  atteiDpting  to  strip  off  the  cyst  from  the  surface  of  the  brain  it  la 
oioally  found  adhering  to  the  visceral  arachnoid  along  the  centre  of 
ihm  longitudinal  fissure  ;  it  is  easily  separated  from  the  convolutlona 
OQ  cither  side  ;  but  if  large  enough  to  embrace  the  entire  hemisphere 
m  foond  sgain  to  be  adherent  bolow,  but  in  this  situation  usually  to  the 
parifffel  layer  of  the  arachnoid  membrane.'^ 

Of  the  ten  oases  reported  by  Dr,  Sutherland,  four  were  in  all  proba- 
hSBkj  dae  to  injury  of  the  head.  In  five  the  mental  aberration  was 
«qgsiuo  dementia,  in  three  general  paralysis,  and  in  two  idiocy  and  im- 
becility, 

lit  mt^rachnoideal  hremorrhages  the  blood  is,  as  we  have  seen,  ex- 
txmvMaled  into  the  space  between  the  arachnoid  and  tiio  pia  mator,  and 
b  olUm  entangled  in  the  meshes  of  this  latter  membrane^  Ab  the 
blood  when  extra vasated  is  mingled  to  a  greater  or  less  extent  with  the 
OOTsbiO-spiiial  fluid,  it  often  remains  liquid.  The  quantity  thrown  out 
is  fn*<|uent]y  veiy  iMge,  amounting  in  some  oases  to  apparently  as 
muob  as  sixteen  or  even  twenty  ounces.  These  figures  must,  however, 
bo  tmketi  with  some  allowance  for  tlie  amount  of  cerebro-spinal  fluid 
with  which  the  blood  is  combined. 


*  **  ll4flioir«  rar  rbdnuiniuigis  dot  miniiigcB,''  Jovnud  de» 

•  JMim^CUrm^iiftd  7VwMMrf«i4.  vol  xsvUL,  184S. 
CjAta.**    **  Wait  Riding  Ltinatio  Ai}'1am  McdicMd  Report*,"  vol  L,  I67l» 
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The  anatomical  relationfi  are  such  as  to  admit  of  Bub-arachnoideal 
hemorrhages  being  very  extensively  distributed  throughout  the  cranio- 
vertebral  cavity.  In  one  case  in  which  I  made  a  post-mortem  examina- 
doHj  it  occupied  the  whole  base  of  the  skull,  and^  in  a  case  cited  by 
Pnis,  the  whole  base  of  the  cranium  was  filled  with  blood,  all  the  ven- 
tricles were  in  the  same  condition,  and  even  the  sub-arachnoid  cavity  of 
the  spinal  cord  was  invaded. 

New  membranes  are  never  met  with  in  this  form  of  meningeal  hiem- 
orrhage.  Atheroma  of  the  arteries,  especially  of  those  at  the  base  of 
the  cranium,  is  the  disease  which  is  ordinarily  the  immediate  cause  of 
the  extravasation,  and  the  torn  vessel  can  generally  be  discovered  with- 
out difficulty.  Aneurisms  of  the  basilar,  the  internal  carotid,  or  other 
arteries  of  the  base  of  the  brain,  have  by  tlieir  rupture  been  the  cause 
of  sub^arachnoideal  haemorrhage. 

Treatment. — lliere  is  nothing  to  add  under  this  head  to  the  remarks 
already  made  relative  to  tiie  management  of  cases  of  cerebral  haemor- 
rhage. 

PACHYltENtNGITtS   AXD   H^MATOM^  OF  THE   DUBA  HATBR. 

A  peculiar  form  of  meningeal  hnemorrhage,  called  hsematoma,  la  met 
with  under  the  dura  mater.  The  blood  is  not  diffused,  but  is  collected 
in  sacs  which  are  formed  of  false  membranes,  the  result  of  chrome  in- 
flammation of  the  dura  mater;  or  pachymeningitis  as  it  has  been  deeig* 
cated  by  Virchow.  These  capsules  are  flattened  ovals  in  shape,  are 
three  or  four  inches  in  diameter,  and  half  an  inch  thick.  They  aro 
usually  situated  at  the  vertex,  and  involve  both  hemispheres.  When 
this  is  the  case,  the  paralysis  which  results  is  bilateral. 

Symptoms. — ^The  initial  symptoms  of  baematoma  of  the  dura  mater 
are  the  results  of  chronic  Inllaramatioo,  and  are  slow  in  their  progress. 
In  many  respects  they  resemble  those  indicative  of  softening,  and  consist 
of  weakness  of  intellect,  vertigo,  a  dull,  circumscribed,  persistent  ps^^l 
and  more  or  less  tendency  to  stupor.  The  power  of  motion  is  general^^ 
diminished  on  both  sides  of  the  body,  though  occasionally  there  is 
hemiparcsis.  Paralysis  is  scarcely  ever  complete.  Contractions  of  the 
limbs  and  twitching  of  the  muscles,  especially  of  those  of  the  face,  have 
occasionally  been  observed.  Gradually,  through  a  period  extending 
over  several  months,  the  stupor  increases,  and  fmaEy  the  patient  be 
comes  apoplectic.  During  the  whole  course  of  the  disease  the  pupils 
are  strongly  contracted.  The  patient  dies  comatose  and  frequently 
convulsed. 

Causes. — Early  and  old  age  are  both  predisposing  causes,  the  disease 
being  met  with  mainly  in  children  and  \^ery  old  persons.  It  is  frequently 
seen  in  the  insane,  and  may  probably  result  from  rheumatism,  the  ex* 
oessivc  use  of  alcoholic  liquors,  and  fevers.  The  cause  is  sometimes  to 
be  found  in  wounds  or  injuries  of  the  skull. 
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Diagnosis. — It  is  doubtful  if  hfematoma  of  the  diim  mater  can  be 
Mttiteij  recognized  eith*.'r  in  the  stage  of  inflammation  or  that  of  h^eiti- 
orrbage*  Legendro*  states  that^  in  children,  the  most  important  dJag- 
DOftio  mark  is  the  permanent  contraction  of  the  hands  and  feet,  which 
iiio  generally  present;  but  this  symptom  is  certainly  met  with  in  other 
cerebral  disorders,  and  may  even  result  from  reflex  irritations.  The 
dkgnosis  is  rendered  atill  more  difficult  by  the  fact  that  the  diseaae 
tnder  oonstderation  ia  often  aasociated  with  other  cerebral  disorders 
which  maek  or  modify  its  symptomB.  Tlie  absence  of  fever,  the  oon- 
tfictioD  of  the  pupik,  the  slowness  and  irregularity  of  the  pulse,  the 
Cuts  that  there  are  no  vomitings  and  no  general  convulsions,  that  the 
terres  distributed  to  the  several  parts  of  the  face  are  not  paralyzed, 
tliit  there  are  constant  and  very  severe  headache  and  a  gradually  in- 
OR&siag  tendency  to  stupor,  are,  according  to  Jacooud,*  sufficient  to 
Isdicate  the  presence  of  hsBmatoma  of  the  dura  mater.  I  am  of  the 
opinion  that  they  only  enable  us  to  give  a  guess  which  has  some  basis 
iQ  probabiiity,  for  I  have  several  times  witnessed  exactly  such  a  oondi- 
tioo  as  that  described,  and  after  death  found  other  morbid  conditions 
tJiaD  hiematoma. 

Prognosis. — This  is  unfavorable,  death  resulting  sooner  or  later,  ao- 
oording  to  the  extent  of  the  disease  and  the  natural  powers  of  the 
ptttent. 

Morbid  Anatomy  and  Pathology. — The  first  stage  of  hajmatoma  of 
tk%  dun  mater  is  characterized  by  the  formation  of  the  false  mem- 
bimiieai  to  which  allusion  has  already  been  made.  These  membranes 
«rt  fbund  on  the  internal  surface  of  the  dura  mator,  and  are  reticulated, 
preMoting  somewhat  the  appearance  of  spiders^  webs.  They  generally 
kATe  their  seat  near  the  sagittal  suture,  and  extend  to  both  hemispheros, 
hmg  only  separated  from  them  by  the  arachnoid  and  pia  mater, 
VirehoWf  who  has  studied  their  formation  with  greater  care  than  any 
ttber  observer,  has  found  more  than  twenty  layers  of  them,  one  on  top 
of  the  other,  and  traversed  by  numerous  blood-vessels. 

Owing  to  this  great  vascularity,  to  the  extreme  tenuity  of  the  vessels, 
•od  to  the  absence  of  any  perivascular  support,  h^i^morrhage  is  liable  to 
aeevuv  aod  the  several  lamcllffi  thus  constitute  a  sac  into  which  the  blood 
nay  be  poured.  This,  pressing  upon  the  cerebrum  below,  and  oon- 
•tsntlj  bmng  enlarged  by  subsequent  haemorrhages,  gives  rise  to  the 
wjmpUimB  observed  during  life.  The  vessels  may  be  more  liable  to  nip- 
tme  from  the  existence  of  atheromatous  degeneration  of  their  coats. 

Anatomically  and  pathologically  hiematoma  of  the  dura  mater  differs 
from  intxm-arachnoideai  haemorrhage  in  the  facts  that  the  extravasation 
is  btt^focn  the  dura  mater  and  parietal  layer  of  the  arachnoid,  and  that 
teOMtioii  of  the   membrane  precedes  the   hsemorrhage      Those 

*  "BsBhsi  thm  mr  qnelques  milvdies  dt  renfanoe,**  F&iia,  I84a» 

•  *^TriiU  <i«  p«tltalogi«  bterae,"  tome  I,  PikHi,  1870. 
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authors  who  regard  the  araohnoid  as  consisting  of  but  a  single  layer, 
and  who  consequently  do  not  admit  the  existence  of  intra-arachnoideal 
hsemorrhago,  must  consequently  concede  that  there  are  two  kinds  o{ 
e^ttra-arachnoideal  hiemorrhage,  one  in  which  the  membrane  forms  sub- 
sequently to  the  appearance  of  the  extravasation,  and  the  other  in  which 
the  haemorrhage  is  the  direct  consequence  of  the  formation  of  the  mera- 
bnine. 

Others  again,  as,  for  example^  Gintrao  and  Durand^Fardel,  evidently 
regard  what  they  describe  as  intra-arachnoideal  haemorrhage^  as  iden- 
tical with  hsematoma  of  the  dura  mater ;  and  it  is  quite  certain  that 
many  of  the  oases  adduced  by  Gintrao  as  examples  of  intra-arachnoi- 
deal  hsemorrhage  axe  in  reality  instances  of  pachymeningitis  with  sub- 
sequent sanguineous  extravasation.  The  difficulties  in  the  way  of  a 
oompleie  understanding  of  the  subject  are  greatly  lessened  by  remem* 
bering  the  distinction  pointed  out  above,  that  hEematoma  of  the  dura 
mater  is  a  secondary  affection,  the  direct  result  of  inflammation  and  the 
formation  of  false  membranes;  while  in  intra-arachnoideal  haemorrhage 
the  membrane  is  derived  from  the  extravasated  blood,  which  is  the  first 
step  in  the  morbid  process. 

The  size  of  the  cysts  is  subject  to  much  variation,  the  quantity  of 
blood  ranging  from  one  or  two  to  sixteen  or  even  more  ounces.  By  the 
pressure  which  they  exert  upon  the  brain,  the  convolutions  are  flattened, 
and  even  softening  of  the  cerebral  tissue  may  be  produced* 

Treatmeat. — This  requires  no  amplification  at  my  hands,  as  I  do  not 
beheve  in  the  efficacy  of  any  means  for  curing  the  affection.  All  that 
can  be  done  is  to  palliate  the  more  violent  symptoms,  such  as  the  head 
ache  and  feebleness  of  mind  and  body,  by  anodynes  and  stimulants,  and 
of  theae,  morphia  administered  hypodermically,  and  alcohol  in  some  one 
or  other  of  its  numerous  forms,  are  to  be  preferred*  Bloodletting  and 
blistering  are  worse  than  useless. 


CHAPTER  V. 

FABTIAL  OEBKSBAL  JJTjSMIA  FROM  OELITEHATION  OF  OEBSBRAL   BL^OD- 
rSSSBLS  {ISCMjSMIA), 

Ohlitbration  of  cerebral  blood-vessels  may  take  place— 
1.  By  thrombosis  of  the  arteries, 
2«  By  embolism  of  the  arteries. 

3,  By  thrombosis  of  the  veins  or  sinuses. 

4.  By  embolism  or  thrombosis  of  the  capillaries, 

I.— TBKOMBOSIS    OF    CEBEBHAL    AICTSBIGS. 

By  cerebral  arterial  thrombosis  is  understood  a  condition  in  which 
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iQ  artery  of  the  brain  undergoes  narrowing  of  its  calibre  by  the  depo* 
litioD  of  fibrino  frora  the  blood  on  its  internal  surface.  The  dot  thus 
formed  is  called  a  thrombus. 

Symptoms. — The  phenomena  observed  in  consequence  of  the  forma- 
tion of  a  thrombus  in  a  cerebral  artery  are  gradual  in  their  development^ 
and  are  often  interrupted  by  stages  of  apparent  improvement.  Head- 
idie,  as  ia  so  many  other  afiFections  of  the  brain,  is  a  prominent  symp* 
ton  and  b  almost  constantly  present.  It  is  not  usually  diffused  over  the 
whole  beady  but  occupies  a  place  having  a  close  relation  in  situation 
with  the  seat  of  the  disease.  It  ia  rarely  of  a  very  aggravated  charac- 
icter,  and  ia  remarkable  rather  for  its  persistency  than  its  severity.  In 
Mveral  oaaea  which  have  oome  under  my  notice,  the  pupil  of  the  eye  of 
Iks  affected  side  was  dilated  from  the  first,  and  there  were  ptosis  and 
iteabiemtts,  showing  that  the  third  nerve  was  involved. 

At  a  very  early  period  in  the  progress  of  the  disease  it  is  not  un- 
oomiDOii  to  meet  with  marked  difficulties  in  the  faculty  of  apeech,  and 
thea«  not  only  relate  to  the  articulation,  but  to  the  memory  of  words, 
Aa  regards  the  first-mentioned  form,  there  may  be  restraint  in  the 
KBorements  of  the  tongue,  the  lips,  or  both,  or  there  may  be  a  loss  of 
coordinating  power  in  the  muscles  concerned  in  speech  without  any 
loiaa]  paralysis.  Special  inconvenience  is,  therefore,  experienced  when 
M&mptB  are  made  to  pronounce  words  in  which  the  labial  and  lingual 
idtteni  are  prominent.  The  gutturals  in  such  cases  are  enunciated 
vitlKnit  difficulty.  In  the  other  form  in  which  the  memory  of  words  is 
impaired,  the  patient  is  constantly  at  a  loss  for  language  with  which  to 
fxproBB  his  ideas;  and,  though  the  proper  words  may  be  supplied  to 
him,  he  almost  immediately  forgets  them  again.  The  full  considera- 
tioii  of  this  interesting  subject  will  be  found  under  the  head  of  aphasia. 

Vertigo,  though  generally  present,  is  not  usually  severe,  at  least  in 
the  earfy  stages. 

Hie  incipient  symptoms  of  paralysis  soon  make  their  appearance 
in  the  majority  of  oases,  and,  though  there  is  a  gradual  advance  in  the 
loss  of  power,  there  are  periods  of  almost  entire  remission.  Thus  the 
ligi  or  the  arm,  or  the  face,  may  be  the  original  seat  of  the  paralysis, 
and  erentually  the  whole  of  one  side  be  involved.  In  a  case  of  prob- 
able tJlTOmbosis  in  a  gentleman  now  under  my  charge,  the  paralysis 
was  at  fat  limited  to  the  muscles  supplied  by  the  ulnar  nerve  and 
lbo9e  ooDcemed  in  deglutition.  For  one  period  of  five  days  after  I 
fifst  Mw  him,  there  was  an  entire  remission  of  his  symptoms,  and  he 
OQold  more  his  hand  and  swallow  as  weU  as  ever,  but  gradually  the 
power  was  again  lost,  and  other  muscles  became  involved.  At  the 
time  he  is  almost  entirely  hemiplegio. 

Senmbility  Is  also  generally  abolished  or  impaired  on  the  paralyzed 
thus  the  ▼anous  forms  of  numbness,  such  as  tingling,  formi 
elo.,  art  present 
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Tlio  mental  symptoms  are  usually  apparent  from  the  first,  but  may 
be  altogether  absent  or  else  go  slightly  shown  as  not  to  attract  atten- 
tion. The  memory  is  impaired,  not  only  as  regards  words,  to  which 
reference  has  already  been  made,  but  also  events  and  clroumstanoes, 
especially  those  of  recent  date.  The  names  of  persons  and  things  are 
likewise  readily  forgotten.  In  the  case  of  a  gentleman  whom  I  saw  in 
consultation,  and  in  whom  I  diagnosticated  thrombosis,  there  was  left 
hemiplegia  involving  both  arm  and  leg,  but  not  the  foot,  which  had 
begun  in  the  fingers  and  gradually  extended.  There  was  no  special 
diflSculty  of  speech  except  as  regarded  the  recollection  of  words,  but 
the  memorj'  was  wonderfully  impaired  in  every  other  respect.  I  en- 
tered hia  room  upon  one  occasion  just  as  the  servant  was  carrying  out 
A  tray  with  the  remains  of  bis  breakfast.  Not  three  minutes  hud 
elapsed  since  he  had  eaten,,  and  yet  he  assured  me  he  had  tasted  oath* 
ing  since  the  day  before.  The  loss  of  memory  was  the  first  symptoni 
observed  in  this  case.  Soon  afterward  he  began  to  improve,  and  he  is 
now^  after  fifteen  months,  free  from  paralysis,  and  with  Ins  memory 
almost  as  good  as  ever.  The  loss  of  memory  in  such  cases  seems  to  be 
due  in  the  main  to  the  fact  that  the  power  of  concentrating  the  atten- 
tion upon  any  subject  is  very  much  diminished.  There  is  likewise  an 
indisposition  to  exert  the  powers  of  the  mind  or  body,  and  thus  the 
patient  tends  to  pass  into  a  condition  of  apathy.  Somnolence  is  a  fre- 
quent symptom. 

An  interesting  case  *  of  what  was  probably  cerebral  arterial  throm- 
bosis was  admitted  to  the  New  York  State  Hospital  for  Diseases  of  the 
Nervous  System,  August  22,  1870,  and  came  under  my  observation. 
The  patient,  a  man  forty-one  years  of  age,  was  temperate,  and  had 
never  had  either  syphilis  or  rheumatism.  In  March,  1868,  he  was  seized 
with  a  dull  pain  in  the  right  knee,  accompanied  with  numbnc^ss.  There 
soon  followed  formications  and  pricking  sensations,  limited  to  the  right 
foot.  These  gradually  extended  upward,  and,  at  the  end  of  two  weeks, 
had  reached  the  shoulder,  when  he  became  entirely  hemiplegic.  Dur- 
ing this  attack  his  consciousness  was  not  affected,  and  his  organs  of 
special  sense^  except  hia  touch,  were  unimpaired.  On  the  11th  of 
May  following,  the  patient  suddenly  lost  the  power  of  speech,  bnt  ex- 
perienced no  disturbance  of  consciousness.  He  remained  completely 
aphasic  for  four  months,  being  only  able  during  this  time  to  utter  a  few 
sounds  which  could  not  be  interpreted  into  intelligible  words.  He  then 
began  to  enunciate  a  few  words,  and  gradually  acquired  more  facil- 
ity, though  hia  power  of  coordination  was  far  from  perfect  when  be 
came  to  the  hospital.  His  paralysis  remained  complete  for  nearly  a 
year. 

When  admitted  there  was  hemiplegia  of  the  right  side  of  the  body 

*  See  the  nuthor'a  **  Clinical  Lecture*  on  Disease*  of  the  Ncrvoiia  Syitem  "  New  Yofk, 
1874,  p.  1.    Oise  reported  by  Dr.  T.  E.  B.  Cross. 


PARTIAL  CEREBRAL  ASMHIA,  BTO. 


!35 


ftxoepi  tte  face;  hia  eyesight,  hearing,  and  other  special  senses,  were 
ttoimpaired,  and  his  intellect  was  clear.  There  was  no  loss  of  the  mem- 
ory of  wards,  anil  no  impairment  of  the  motor  power  of  the  tongue,  but 
simply  a  defect  in  the  faculty  of  coordination  of  the  muscles  used  in 
irticulatioD.  There  was  more  difficulty  in  pronouncing  labials  and  lin- 
giiak  than  gutturals.  Tactile  sensibility,  electro-muscular  sensibility, 
ind  contractility  J  together  with  the  temperature,  were  markedly  dimin- 
tflicd  in  the  right  arm,  while  sensibility  to  pain  and  deep  pressure  wa» 
normal.     The  bladder  and  rectum  were  not  paralyzed. 

In  ialkiDg,  be  had  a  peculiar  hesitating,  stammering  manner,  highly 
eharacteristic  of  his  disease.  There  were  certain  words  which  he  vfa» 
totally  unable  to  pronounce  with  any  degree  of  accuracy,  even  after 
Ducli  effort — ^" Peter  Piper*' — words  which  begin  with  explosive  labial 
letters,  and  others  similarly  constructed  troubled  him  greatly*  The 
opT  *  '  scope  showed  the  existence  of  atrophy  of  both  of  the  disks, 
Ui  iial  anaemia. 

Under  the  use  of  strychnine  hypodermicaUy  administered,  phospho- 
ros,  and  the  primary  current  to  his  brain  and  the  faradaio  to  the  para- 
lysed parts,  very  marked  improvement  in  all  his  symptoms  was  produced, 
Qa  regmiDed  a  considerable  amount  of  power  in  the  ann,  became  able 
to  wmlk  several  miles  at  a  time,  and  acquired  the  ability  to  articulate 
£stuiotly  any  words  he  wished  to  say.  Tlie  sensibility  returned,  and 
th#  nutrition  of  the  affected  Umbs  was  manifestly  improved. 

In  another  ease,  also  the  subject  of  a  clinical  lecture,^  there  was 
probably  thrombosis  of  the  basilar  artery.  The  patient,  a  woman,  aged 
thirty-five,  while  at  work  wringing  out  clothes  and  exerting  a  good 
deal  of  furoe,  experienced  a  sensation  of  numbness  in  the  right  arm  and 
leg,  which  was  attended  with  alight  loss  of  power,  though  not  enough  to 
cause  hor  to  desist  from  her  labor.  At  the  time  of  the  attack  there 
w«re  no  head-symptoms  of  any  kind,  and  she  noticed  no  paralysis  of 
tlia  lace*  Her  speech  was  not  affected.  At  the  time  of  her  admission 
into  the  New  York  State  Hospital  for  Diseases  of  the  Nervous  System, 
then  waa  paralysis  of  motion  and  sensibility  of  the  right  arm  and  of 
BMtioo  on  the  left  side  of  the  face. 

Tbo  case  was  therefore  one  of  cross-paralysis,  and  it  was  this  fact 
vUdi  Buunly  induced  me  to  locate  the  lesion  in  the  pons  Varolii. 

Hie  speech  was  indistinct,  but  this  was  manifestly  due  to  paraly- 
■ii  of  ibe  tongue  and  of  the  other  muscles  concerned  in  articulation. 

Ib  tJio  caaa  in  question  there  had  been  acute  articular  rheumatism, 
bat  iLe  lieart  waa  free  from  functional  or  organic  disease.  The  attack 
wmM  oo4  manifested  with  the  suddenness  which  characterizes  embolism, 
aod  tliere  were  no  loss  of  the  faculty  of  language,  and  no  mental  dis> 
torbanoe,  which  would  probably  have  resulted  had  the  middle  cerebral 
artery  been  oodudedi      Besides,  the  face   and  the  Umba  would   have 

*  Op.  eii.,  p.  laa. 
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been  paralyzed  on  the  same  side,  all  o£  wkicb  considerations  induced 
me  to  believe  that  the  case  was  one  of  thrombosis  of  a  limited  portion 
of  the  basilar  artery. 

During  tlie  first  stage  of  thrombosis,  before  the  artery  is  entirely 
closed,  amendment,  and  even  complete  recovery,  may  take  plaee»  The 
remissions  in  the  symptoms  already  referred  to  are  due  to  the  establish- 
ment of  the  collateral  circulation,  and  this  may  become  so  complete  aa 
to  eventuate  in  cure.  It  must  be  confeasedj  however,  that  the  condi- 
tion of  antemia  to  which  the  foregoing  symptoms  are  due,  in  the  great 
majority  of  cases  ends  in  softening — ^a  subject  which  will  presently  be 
considered  as  one  of  the  consequences  of  thrombosis  and  other  morbid 
states. 

C&USOS. — ^Thrombosis  of  an  artery  may  result  from  atheroma  or 
from  endarteritis,  by  reason  of  which  its  elasticity  is  diminished  and 
the  smoothness  of  its  lining  membrane  destroyed.  Both  these  condi- 
tions retard  the  course  of  the  blood,  and  favor  the  deposition  of  fibrine 
on  the  internal  periphery.  The  walls  of  the  vessels  may  be  healthy, 
and  a  thrombus  may  then  be  formed  through  a  weak  action  of  the 
heart — the  result  of  fatty  degeneration  or  other  cause  impairing  its 
strength. 

Certain  conditions  of  the  system,  such  as  that  which  accompanies 
rheumatism,  may  induce  thrombosis  through  the  excessive  amount  of 
iibrino  present  in  the  blood  and  which  renders  this  fluid  more  readily 
coagulable.  It  is  probable^  also,  that  other  diseases  and  particular 
articles  of  food — as,  for  instance,  alcohol,  fat,  and  starch — when  taken 
in  excess,  especially  when  conjoined  with  insufficient  physical  exercise, 
may  so  alter  the  composition  of  the  blood — inducing  hyperinosis — as  to 
lead  t^o  a  like  result.  Inordinate  mental  exertioD,  tending  as  it  doea  to 
diminish  the  tone  of  the  arteries  by  keeping  them  in  a  condition  of  over* 
distention,  may  likewise  cause  the  formation  of  thrombi. 

It  has  apparently  resulted  from  exposure  to  intense  heat,  from  sup 
pression  of  the  menstrual  Haw,  from  severe  emotional  disturbance,  and 
from  blows  on  the  head. 

It  is  much  more  cooimon  in  males  than  in  females,  and  in  persons  of 
advanced  years  than  in  the  young. 

Pressure  may  be  exerted  upon  a  cerebral  artery  by  a  tumor  or  other 
extraneous  body,  and  narrowing  of  its  calibre  and  a  consequent  throm- 
bus be  produced,  Gintrac  *  cites  a  case  of  the  kind*  A  young  man 
bad  suffered  for  several  days  with  headache  and  loss  of  power  Id  the 
lower  extremities.  Coma  supervened,  but  he  was  stiU  able  to  answer 
questions.  There  was  then  pain  in  the  back  of  the  head,  the  pnpils 
were  dilated,  the  mouth  was  drawn  to  the  right,  the  respiration  was 
laborious  but  not  stertorous,  and  the  left  side  became  completely 
paralyzed.  He  died  on  the  fifth  day.  On  post-mortem  examination  a 
«  Op,  cU^  tome  L,  p.  444.     Quoted  from  Eoupell,  Malical  Twu9^  1844,  vol  ix.»  p,  870. 
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fimi  clot  was  found  to  occlude  the  right  middle  cerebral  artery^  and  it 
axtaoded  to  the  internal  carotid  artery,  but  did  not  pass  into  the  middle 
oenbiml  artery  beyond  th  e  point  of  obstruction.  At  this  place  in  the 
of  Sylvius  a  small  granulated  mass,  something  like  a  Pacchi- 
gUnd,  pressed  upon  the  artery  and  closed  it.  In  such  a  case  the 
ims  will  of  course  be  developed  with  much  greater  rapidity  than 
vben  tlie  cause  of  the  occlusion  resides  in  the  artery  itselL 

Dla^OSis. — Arterial  thrombosis  is  distinguished  from  cerebral  con- 
gMtioo  by  the  facts  that  the  mental  and  other  symptoms  are  more  pro- 
fosnd  to  character,  and  that  the  patient  has  generally  passed  the  prime 
of  life.  The  existence  of  paralysis  among  the  early  sj-mptoms  will 
likswiae  tend  to  the  formation  of  a  correct  opinion.  From  cerebral 
bamorrhage  it  is  diagnosticated  by  the  circumstance  of  its  gradual  de- 
r«lQ|niM8it;  from  encephalitis  by  the  absence  of  fever  and  the  more 
clinraic  nature  of  the  disease;  and  from  embolism  by  its  slow  progress 
iiid  the  impossibility  of  defining  the  exact  period  of  its  beginning. 

Prognosis. — ^The  prognosis  in  cerebral  arterial  thrombosis  is  unfa- 
fotsblc,  for  the  reason  that,  although  the  morbid  process  may  advance 
slowly,  and  may  even  be  spontaneously  arrested  in  its  course  before 
ihit  artery  is  closed,  the  tendency  to  complete  obliteration  is  always 
gnat|  and  the  chance  of  sufficient  circulation  being  carried  on  by  the 
ooflatend  vessels  is  very  remote.  The  disposition  to  softening,  tbere- 
Uu%  always  exists,  and  generally  cannot  be  overcome.  The  inade- 
tfOMoy  of  any  medical  treatment  to  control  the  action  going  on  within 
the  arteryi  or  to  aid  to  any  great  extent  in  the  development  of  the 
oollaierml  circulntiou,  is  also  an  element  in  forming  an  opinion  as  to  the 
ttltimate  result* 

Hortod  Anatomy  and  Pathology. — Althougli  Virohow '  was  the  first 
to  wiite  distinctly  in  regard  to  the  nature  of  thrombosis,  the  condition 
was  reeo^puzed  long  before  his  researches  were  made,  and  oases  of  clots 
plu^ggmg  up  the  vessels  are  to  be  found  detailed  by  many  of  the  older 
mtdjcal  authors,  among  whom  Abercrombie,  Carswell,  and  Cruveilfaier, 
maj  ht  mentioned.  Since  Virchow  began  his  observations  in  this  direo* 
tkMl,maay  instances  have  been  recorded  and  a  large  number  of  memoirs 
have  been  issued  upon  the  subject*  An  interesting  case  was  related  by 
Dr.  Packard,*  of  Philadelphia,  at  a  meeting  of  the  Pathological  Society 
of  ibat  city  bold  in  December,  1859,  Tho  patient,  who  had  been  under 
th9  care  of  Dr.  Heller^  was  a  bachelor,  fifty-one  years  of  age.  At  six 
o^dock  in  the  morning,  at  the  beginning  of  February,  he  was  seir.ed  with 
paralysis  of  the  loft  arm  and  leg.  He  was  a  man  of  very  regular  habits, 
and  ol  fanatical  love  for  every  thing  instructive,  and  an  accomplished 
adw)lar  in  botany,  geography,  and  languages.  The  paralysis  was  soon 
rrKoTod,  and  be  was  able,  four  weeks  afterward^  to  go  out  again  and  to 

*  rrQri«p*s  jr*tM  AWJam,  1840,  Heft  xxxriL 

•  X^^rik  Amerioam  Ma^eo-Chtrur^col  Hevifw,  vol  ir,,  1860,  p,  806. 
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use  his  arm  tolerably  well.  About  the  Diiddle  of  March,  in  consequenoe 
of  a  fatig-ulng  walk  the  previous  evening,  aod  au  attack  of  diarrhcea 
duriDg  the  night,  complete  paralysis  returned.  From  this  ho  never  re- 
covered, but  yet  did  not  die  till  the  December  following.  Previous  to 
this  termination  he  had  confusion  of  ideas  and  delirium.  Upon  post- 
mortem examination,  among  other  morbid  changes,  a  cavity  in  the  right 
oorpus  striatum  was  found,  and  this  was  surrounded  by  a  spot  of  soft- 
ening of  the  cerebral  substance  as  large  as  an  egg.  The  basilar  artery 
was  completely  blocked  up  with  clots,  as  was  also  the  right  carotid. 
These  vessels  were  atheromatous^  and  the  basilar  artery  was  aneuiu- 
mally  dilated.     The  clots  had  all  the  appearance  of  being  old. 

Dr.  Dickinson  ^  has  brought  forward  five  cases  of  occlusion  of  arte- 
ries, several  of  which  I  am  disposed  to  think  were  of  embolism,  insteAd 
of  thrombosis,  as  he  considers  them  to  be.  Dr«  Dickinson  nowhere 
alludes  to  Virehow's  investigations,  but  gives  the  whole  credit  of  the 
discovery  of  the  relation  between  emboli  and  the  formation  of  concre- 
tions in  the  heart  to  Dr.  Kirkes.  Tlie  conclusions  which  he  draws  from 
his  cases  are  by  no  means  original,  although  he  evidently  so  regards 
them. 

The  questions  to  be  considered  in  connection  with  the  morbid 
anatomy  of  arterial  thrombosis  relate  to  the  condition  of  the  artery,  the 
nature  of  the  clot,  and  the  changes  which  take  place  in  those  parts  of 
the  brain  which  are  deprived  of  their  due  supply  of  blood. 

The  affections  of  the  artery,  being  similar  to  those  which  render  it 
liable  to  rupture,  need  not  be  dwelt  upon  at  any  length  here,  as  they 
have  already  been  noticed  under  the  head  of  the  morbid  anatomy  of 
cerebral  haemorrhage.  Suffice  it,  therefore,  to  say  that  endarteritis  and 
atheromatous  degeneration  are  the  diseased  states  generally  met  with. 

The  calibre  of  the  diseased  vessel  is  diminished  and  the  blood  is 
therefore  primarily  obstructed  in  its  course  even  before  the  beginning  of 
the  formation  of  a  clot.  In  addition  the  internal  coat  of  the  artery  Is 
roughened,  and  hence  the  fibrine  of  the  blood  is  readily  caught  and  de- 
posited on  the  internal  periphery.  Little  by  little  the  layer  becomes 
tliicker  from  fresh  accretions,  until  Bnally  the  vessel  is  entirely  occluded. 

The  clot  which  closes  the  vessel  is,  in  the  beginning,  coagulated  blood, 
and  hence  consists  of  fibrine  and  white  and  red  blood-corpuscles.  It 
adheres  to  the  arterial  wall  and  may  be  of  a  browDj  yellow,  gray,  or 
white  color.  The  consistence  is  greater  at  the  base  than  at  the  pe- 
riphery, and  it  may  contain  granules  of  calcareous  matter  composed 
mainly  of  phosphate  of  lime."  The  elements,  with  the  exception  of  the 
Ebrine,  are  gradually  disintegrated  and  washed  away  by  the  current  of 

*  "  On  the  Formation  of  Coagulee  in  Uio  Cerebral  Arteries,"  St  George's  Hoep'itaJ  Rc- 
porta,  rol  i.,  Ib6tl,  p.  ^67. 

*  Laacereaiu,  **  De  la  thrombose  ot  de  I^emboUe  c^rebriles.    Thdse  de  PaHa,**  1803^ 
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blood  wKii3h  continues  to  flow  through  the  vessel  before  it  is  entirelj? 
doted,  and  therefore  the  iayera  nceirest  the  arterial  wall  consist  almost 
enltrely  of  fibrlne,  and  the  one  nearest  the  centre  of  the  vessel,  whioh  is 
tho  latest  formed,  of  fibrine  and  corpuscles.  An  examination  of  such  a 
clot  with  the  microscope  shows  that  the  above-mentioned  morphological 
ftlementa  are  found  in  its  centre,  more  or  less  changed,  however,  accord- 
ing to  the  age  of  the  formation.  A  thrombus  may  undergo  purulent 
ioft^oing  and  disintegration  to  such  an  extent  as  to  result  in  its  break- 
ing up  into  fragments,  which  may  lodge  in  the  vessel  or  its  branches 
farther  oo,  and  thus  constitute  emboli. 

The  region  of  the  brain  to  which  the  artery  undergoing  ooolusion  is 
diftributed  is,  of  course,  deprived  to  some  extent  of  its  blood,  and  hence 
prascnta  at  first  an  appearance  of  anaemia.  And  this  is  not  prevented 
by  the  increase  of  the  collateral  circulation,  which  is  never  sufficiently 
rigoroua  to  compensate  entirely  for  the  loss  by  the  primary  vessel, 

Micfosoopic  examination  shows  the  capillaries  to  be  smaller  and  less 
numerous  than  in  the  normal  condition,  though  there  is  not  any  palpa- 
ble softening. 

But  after  the  artery  is  entirely  closed  a  change  ensues.  The  anaemic 
portion  of  the  brain  becomes  red  or  pink,  and  this  color  ia  deepest  on 
the  boirders^  owing  to  tho  collateral  circulation  which  is  now  fully  es- 
tabUshod.  This  stage  has  been  called  red  softening,  but  I  am  disposed 
to  Uimk  the  designation  erroneous,  and  that  it  is  liable  to  convey  false 
idtw  of  the  pathology.  For  it  is  perfectly  possible  at  this  time  for  the 
amemic  portion  of  the  brain  to  be  restored  through  the  activity  of  the 
ootUteral  circulation,  with  the  effect  of  causing  a  cessation  of  the  symp- 
toms. If,  however,  this  should  be  insufficient  to  provide  for  the  due 
nutrition  of  the  affected  region,  softening  takes  place,  and  a  cure  be- 
almost  impossible. 
Obliteration  of  a  cerebral  artery  oy  thrombus  does  not  always  pro- 
notable  symptoms.  For  these  to  follow,  the  morbid  process  must 
Im  Mi  up  in  a  vessel  with  but  few  and  small  collateral  branches.  Thus, 
if  tbo  internal  carotid  be  obstructed,  the  circulation  is  carried  on  through 
Uie  etrole  of  Willis  by  the  supply  of  blood  derived  from  the  vertebrals. 
Hie  basilar  artery  might  also  be  occluded  at  any  limited  region  between 
a  pair  of  transverse  arteries,  and  the  circulation  still  kept  up  by  the 
earotidfl  on  the  one  side,  and  the  vertebrals  on  the  other.  But  any 
doaoro  so  as  to  involve  one  or  more  of  the  transverse  arteries  must  lead 
to  aaicmta,  and  subsequent  softening  of  the  pons  Varolii.  Thus,  in  a 
OBsa  reported  by  Bennett,*  in  which  there  had  been  vertigo  and  other 
bead-symptoms  for  several  years,  and  in  whioh  paralysis  of  the  left  arm, 
witboot  loss  of  consciousness,  had  suddenly  supervened,  the  basilar 
artary  was  found  entirely  obliterated  throughout  its  entire  extent,  all 

k>  **  OUokal  LeclorM  oo  lbs  PiiaolplM  sad  PrftotiiM}  of  Modidnei"  Uurd  ediiioa,  Edin 
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the  transverse  arteries  were  of  course  closed,  and  the  supply  of  b!< 
the  pons  was  cut  off  on  both  sides  of  the  mesial  line. 

A  somewhat  similar  case  has  recently  been  reported  to  me  by  a 
physician  of  this  city.  The  patient  had  suffered  with  paresis  of  all  the 
limbs,  with  pain  in  the  back  of  the  head,  occasional  vertigo,  irregU' 
larity  of  the  respiration  and  circulation,  and  double  facial  paralysis  for 
several  months.  He  died  suddenly  while  sitting  quietly  in  his  chair. 
On  post-mortem   examination  the  basUar  artery  was  found   occluded, 
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and  distended  by  a  thrombus  which  reached  from  the  point  of  union  of 
the  vertebrals  to  the  posterior  cerebral  arteries,  into  the  left  one  of 
which  it  extended  tw^o  or  three  lines, 

A  very  interesting  memoir  by  Hayem '  alleges  occlusion  of  the 
basilar  artery  by  thrombus  to  be  a  cause  of  sudden  death.  In  all  his 
cases,  four  in  number,  the  artery  was  closed  throughout  a  great  part  of 

*  *'  8ar  k  thronibo«c  par  art^rlle  da  trone  basilaire,  comme  cause  du  mort  mpide." 
Ar€ki»et  de  Phynotogie  N&rmaie  et  Fathologiqut,  ISflS,  p.  270. 
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tU  extent,  as  the  result  of  extensive  arteritis  and  the  formation  of  dense 
•lots.  In  the  foarth  case  there  was  also  thrombosis  of  the  left  middle 
ocrebral  artery,  with  difficulty  of  speech. 

The  cerebral  vessels  most  liable  to  be  closed  by  thrombosis  are  the 
iirti*nifi^  carotid,  the  middle  cerebral,  the  basilar  and  the  vertebral ;  after 
IbflM  oome  the  anterior  cerebral,  the  posterior  communicating,  and  tlio 
posterior  oerebraL  It  is  by  no  means  rare  to  find  two  or  more  arteries 
limaltaQeously  affected,  and  in  one  case  cited  by  Gintrao'  the  whole 
ni^  of  Willis  was  obstructed,  and,  in  a  remarkably  interesting  case 
described  by  Heubner,*  the  right  anterior  cerebral  artery,  the  left 
tniddle  cerebral,  the  basilar,  and  the  left  vertebral  were  obliterated 
bj  thrombosifl  of  syphilitic  origin  (Fig.  15).  The  arrows  in  the  figure 
repreeent  the  course  which  the  blood  took  by  reason  of  the  several  ob- 
itmctioiis  to  its  circulation. 

The  veeeels  the  closure  of  which  produces  the  greatest  disturbanoa 
of  funotion  are  the  anterior,  middle,  and  posterior  cerebral,  which  supply 
the  hemispheres,  the  corpus  striatum,  optic  thalamus,  and  other  impor- 
(iuit  ganglia.  Besides  the  effect  due  directly  to  the  anaemia,  more  or 
leoB  disturbance  results  from  the  congestion  posterior  to  the  clot,  and 
ibe  ooQsequent  effusion  of  serum. 

Treatment — A  knowledge  of  the  morbid  anatomy  and  pathology  of 
oerebral  arterial  thrombosis  must  satisfy  us  of  the  insufficiency  of  any 
medical  treatment  to  cause  the  absorption  of  the  clot  obliterating  the 
diannel  of  the  artery.  Yet  I  have  several  times  heard  it  gravely  pro- 
poeed  to  administer  the  iodide  of  potassium,  with  the  view  of  acoom- 
plwhing  this  object.  As  regards  facilitating  the  establishment  of  the 
OdQateral  ciroolation.  Nature  will  generally  take  care  of  this,  and  may 
tfien  so  far  overdo  it  as  to  cause  hemorrhage  from  the  rupture  of  vea* 
mAb  oot  aocostomed  to  the  increased  tension  of  the  blood.  It  may 
therefore  be  necessary,  in  this  latter  condition  of  excessive  action,  to 
give  the  bromide  of  potassium  in  large  doses.  Should  the  oirculatioa 
be  feeble^  the  skin  cold,  and  the  patient  disposed  to  somnolence,  we 
kare  reaaoo  to  suppose  that  the  collateral  circulation  is  not  being  formed 
with  lufficient  rapidity,  and  therefore  the  patient  should  be  kept  with 
|]m  head  low,  brandy  or  other  spirituous  liquors  administered,  and  tbo 
bodj  wrapped  up  in  warm  blankets. 

For  some  time  after  the  successful  establishment  of  the  collateral  cir- 
ealatioo  there  is  more  or  less  feebleness  of  mind  and  body.  For  this 
ooodilion  strychnia  and  phosphorus  are  especially  applicable,  and  may 
be  administered  according  to  the  formulas  recommended  under  the 
b(«da  of  cerebraJ  congestion  and  cerebral  hsemorrhage.  Electricity  it 
always  usefuL 


•  •'Ilia  LncliMbs  &knuikiiBg  der  Himaricrica,* 


Leipdg.  1874,  pp.  87.  IM. 
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U.^EMBOLIBH    OF   OEREBRAi   ABTEEIES. 

Embolism  is  the  term  applied  by  Virchow  to  the  closure  of  an  ar- 
tery by  an  embolus,  whicli  is  a  clot  formed  in  some  other  part  of  the  body 
and  transported  by  the  current  of  the  blood  to  the  vessel  which  it  oc- 
cludes. It  therefore  differs  from  thrombosis  in  the  facts  that  it  is  not 
associated  with  previous  disease  of  the  artery,  and  that  the  closure  of 
the  vessel  is  sudden. 

Symptoms. — In  cerebral  embolism  there  are  no  premonitory  symp- 
toms. As  in  cerebral  haemorrhage,  the  patient  may  be  sitting  per- 
fectly quiet  when  he  suddenly  loses  consciousness  and  falls  to  the 
ground,  comatose.  As  the  stupor  passes  off,  he  finds  that  he  is  par- 
alyzed upon  the  side  of  the  body  opposite  to  the  scat  of  the  lesion. 

Or  there  may  be  no  coma,  but  merely  slight  confusion  of  ideas  for 
a  moment  or  two  with  sudden  accession  of  paralysis  on  a  limited  por- 
tion of  one  aide,  involWng  only  the  arm  or  leg.  Or,  again,  the  face  or 
the  tongue  may  be  the  only  part  paralyzed.  Or  there  may  be  no 
paralysis  anywhere,  and  no  mental  symptoms  except  aa  regards  the 
faculty  of  language,  which  is  entirely  or  partially  lost. 

Sometimes  there  are  ocular  troubles,  such  as  ptosis,  strabismus,  or 
blindness. 

Experience  shows  that  the  embolus,  for  reasons  which  wDl  be  given 
hereafter,  generally  lodges  in  the  left  middle  cerebral  artery,  and  that 
with  the  right  hemiplegia — \t  there  be  paralysis  at  all — there  is  often 
aberration  of  the  faculty  of  speech. 

The  symptoms  of  mental  derangement,  with  the  exception  of  the  conu 
of  severe  attacks,  are  not  ordinarily  prominent.  I  have,  however, 
witnessed  several  cases  in  which  they  formed  a  very  striking  feature  of 
the  case.  In  one  of  these,  in  which  the  clinical  history  of  the  patient 
disclosed  the  preSxistenco  of  several  attacks  of  acute  articular  rheu- 
matism, with  subsequent  endocarditis  and  mitral  and  aortic  valvular 
lesions,  there  were  hallucinations  and  delusions  in  addition  to  the 
complete  paralysis  of  the  left  side.  All  these  phenomena  entirely  dis- 
appeared within  thirty-six  hours.  This  case  is  one  of  the  few  in  my 
experience  in  which  the  embolus  had  occluded  an  artery  on  the  right 
side  of  the  brain. 

In  another,  likewise  with  valvular  disease  of  the  left  side  of  the 
heart,  there  was  delirium  from  the  first,  and  this  disappeared  as  the 
collateral  circulation  was  established. 

Erienmoyer  has  written  very  excellently  of  cerebral  embolism,  but 
is,  I  think,  incorrect  in  some  points  of  his  symptomatology.  He  states 
the  ordinary  phenomena  of  an  attack  to  be  as  follows: 

There  are  no  prodromata;  sudden  loss  of  consciousness,  with  pa- 
ralysis of  several  parts  of  the  body.  The  facial,  the  hypoglossal,  and 
the  nerves  of  the  extremities,  are  always  more  or  less  affected.     Senai- 
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bolt?  is  abolished  in  the  conjunctiva,  bat  is  retained  in  the  cornea. 
>|!be  pupils  remain  Bensitive,  and  are  neither  contracted  nor  dilated^ 
ither  are  there  symptoms  of  concussion  or  compression.  There  are 
DO  vomitings  and  no  contractions.  The  pulse  is  weak  and  small,  and 
the  temperature  rather  below  the  normal  standard.  Occasionally  there 
4«s  epileptiform  conirulsioiis.  Psychical  troubles  do  not  ordinarily  ap' 
pear  till  the  collateral  circulation  becomes  active,  and  local  hypersemia 
if  thaa  induced. 

The  principal  exception  I  have  to  make  to  the  foregoing  sequence 
of  sjnaptoms  is  the  too  absolute  assertion  of  the  paralysis  of  the  facial, 
hypoglossal,  and  other  nerves.  I  have  seen  several  cases  in  which  there 
Wia  no  paralysis  to  be  detected  in  any  part  of  the  body  by  the  most 
oareftd  examination,  and  several  others  are  on  record.  In  one  very  in- 
tereetiDg  instance,  occurring  in  a  lady  who  had  had  repeated  attacks  of 
icute  rheumatism,  and  who  had  at  the  time  marked  aortic  insufficiency, 
headache  and  vertigo  suddenly  occurred  while  she  was  conversing  with 
a  tMttd,  and  her  speech  was  cut  short  vrith  as  much  suddenness  as 
though  she  had  been  shot.  There  was  no  paralysis  of  the  tongue,  but 
lU  idea  of  language  was  abolished.  Within  forty-eight  hours  she  re- 
oofrered  entirely  the  faculty  of  speech.  In  another,  that  of  a  gentle* 
man  with  a  similar  clinical  history,  headache,  vertigo,  confusion  of  ideas, 
&nd  amnesic  aphasia,  suddenly  fiaperveoed.  That  both  these  were  cases 
of  ftmbolism  can  scarcely,  I  think,  be  doubted. 

And  then,  as  regards  the  state  of  the  pupils,  my  experience  does 
aot  coincide  with  that  of  Erlenmoyer,  for  I  have  frequently  found  either 
tinataiion  or  contraction  of  both  pupils,  or  dilatation  of  one  and  oon- 
tnclioa  of  the  other. 

Id  ezamimng  a  case  of  recent  embolism,  the  ophthalmoscope  should 
alvays  bo  used  to  view  the  fundus  of  the  eye,  and  oven  in  old  cases 
Tmhimble  signs  will  often  be  obtained.  The  middle  cerebral  artery,  the 
onlinary  seat  of  embolus,  anses  from  the  internal  carotid,  after  the  an- 
terior cerebral  and  ophthalmic  have  been  given  oS.  Occlusion  of  its 
cImuumI  must,  of  course,  throw  an  increased  amount  of  blood  into  these 
la^t'Demod  arteries,  and,  as  the  arteria  centralis  retinae  is  derived  from 
Um  ophthalmic,  it  and  its  branches  become  enlarged.  The  oplithal- 
noeeope  will  enable  us  to  discover  the  oongestion  thus  produced,  and  will 
oflMi  be  the  means  of  helping  us  to  determine,  in  the  absence  of  pa- 
nJtfmB^  which  side  of  the  brain  is  the  scat  of  the  lesion.  In  older  cases 
we  will  frequently  find  retinal  congestion. 

The  following  case  I  quote  not  only  as  being  the  first  of  which  I 
liare  any  knowledge  in  which  the  ophthalmoscope  was  used  in  a  case 
ol  oerebral  embolism,  but  as  being  interesting  from  the  fact  that  the 
eatbolua  waa  on  the  right  side.     It  is  reported  as 

C§nArtiMmjMum  following  Valvular  DisecMe  of  the  HtavL — John 
ISmlNdly  Aged  seventeen,  was  admitted  into  the  Hull  General  Infirm* 
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ary,  on  April  25, 1867.  He  was  tall,  much  wasted,  and  had  a  suffering 
expression,  and  converging^  strabismus  of  the  left  eye,  the  mouth  being 
drawn  very  slightly  toward  the  left  side.  Pulse  70,  very  thrilling'  in 
character,  and  a  large  coarse  systolic  murmur  near  the  left  nipple.  He 
was  perfectly  sensible,  complained  of  severe  frontal  headache,  with 
confusion  of  vision,  and  stated  that  he  had  been  in  much  the  same  con- 
dition for  seven  weeks,  his  illness  beginning  spontaneously  with  head- 
ache and  vomiting,  tmaccompanied  by  loss  of  consciousness  or  con- 
vulsions. He  had  had  an  attack  of  acute  rheumatism  in  the  previoos 
summer.  He  was  ordered  gr.  iij  of  blue-pill  and  gr.  ij  of  extract  of 
henbane  in  a  pill,  and  a  draught  of  acetate  of  ammonia,  three  times  a 
day,  and  spirit-lotion  to  the  head.  "No  marked  alteration  in  his  con- 
dition, except  progressive  debility,  took  place  till  May  2d,  when  he 
complained  of  increased  headache  and  dimness  of  vision,  and,  being  un- 
able to  expectorate,  from  excessivoi  weakness,  death  from  bronchial 
obstruction  threatened.  With  the  aid  of  some  champagne,  he  rallied 
in  about  twenty-four  hours,  and  at  the  end  of  a  week  was  much  im 
proved,  having  a  clean  tongue  and  good  appetite,  but  the  headache,  stra 
bismua,  and  deviation  of  the  tongue  to  the  left,  remained.  On  May  10th 
it  was  noticed  that  these  syraptonis  had  passed  off,  with  the  exception 
of  the  last  mentioned.     He  was  ordered  a  mineral-acid  mixture. 

"A  week  later,  as  be  still  complained  of  some  dimness  of  sight,  ho 
was  examined  with  the  ophtlialmoscope.  The  retinal  vessels  were 
found  much  enlarged,  and  the  veins  very  tortuous;  the  optic  nerve- 
entrance  of  an  intense  red  color,  not  being  distinguishable  from  the 
surrounding  parts  except  by  the  entrance  of  the  vessels,  the  redness 
being  chiefly  duo  to  a  number  of  very  fine  vessels  radiating  from  the 
centre.  There  was  no  morbid  effusion  in  any  part.  He  could  spell 
easily  from  No.  15  of  Jaeger's  test-types  (being  unable  to  read  and 
write).  He  was  again  examined  at  the  end  of  another  week,  when  the 
optic  nerve-entrance  was  observed  to  be  paler  in  color,  so  that  its  cir- 
cumference could  be  distinguished,  but  still  much  injected,  and  the 
vessels  nearly  as  large  and  tortuous  as  before;  sight  was  apparently 
perfect.     He  was  discharged  convalescent. 

"  The  peculiar  form  of  paralysis  in  this  case  denoted  somo  morbid 
condition  within  the  cranium,  which  appeared  to  have  its  most  easy 
and  natural  explanation  in  cerebral  embolism,  an  opinion  further  sup- 
ported by  the  perfect  recovery  of  the  patient.  The  case  received  much 
additional  interest  from  the  information  afforded  by  the  ophthalmo- 
scope, for  one  may  fairly  believe  that  the  intense  congestion  of  th« 
retins  denoted  a  similar  condition  of  the  brain,  perhaps  a  state  of  re- 
action after  the  circulation  had  been  reestablished  through  collateral 
channels.  ^^  * 

>  Britiih  Mtdical  Jimmal^  1867 ;  &bo  Quarterly  Journal  of  Pkyehotoyioal  MmHeimf 
Jtaoary,  1868,  [K  178. 
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CB!l868.-^Tlie  most  common  first  step  in  the  causatioo  of  cerebral 
inboliAm  is  ftcute  articular  rheumatism,  which,  by  iitducing  acute  en- 
ikcsrdttia,  IcAds  to  the  fonnatioQ  of  emboli  on  the  valves  of  the  heart 
iod  other  parts  of  the  endocardium.  Aneurisms  of  the  aorta  or  other 
iirg«  utar>%  resulting*  in  the  coagulation  of  the  blood  in  the  aneurismal 
tiea^  may  likewise  induce  it,  by  a  portion  of  the  clot  being^  washed  off 
hf  the  current.  Esmarch '  details  a  case  in  which,  while  an  examina- 
tioQ  was  bein^  made  of  an  aneurism  of  the  carotid,  the  patient  sud* 
danlr  fell  back  in  an  apoplectic  stupor.  The  whole  riglit  side  was  at 
ones  paralyzed^  the  facial  muscles  on  the  left  side  were  convulsed,  and 
bat  dtjB  afterward  death  ensued*  Post-mortem  examination  showed 
tdat  the  left  internal  carotid,  the  middle  cerebral,  and  the  ophthalmic^ 
uns  oompletely  closed  by  coagula,  which  were  identical  in  structure 
od  apipearaiiee  with  the  clot  in  the  aneurismal  sac. 

Emboli  may  also  originate  in  the  lungs,  and,  entering   the   left 

iurJcU  through  the  pulmonary  veins,  finally  lodge  in  a  cerebral  artery. 

Age  appears  to  exercise  no  influence  over  the  formation  of  emboli, 

im  Biea  at«  much  more  commonly  the  subjects  than  women,  for  the  rea- 

m,  ODdoiibtedly,  that  they  are  more  liable  to  attacks  of  rheumatism. 

Of  aixty-two  cases  under  my  care,  either  alone  or  in  oonsultatiou, 
in  which  I  had  reason  to  diagtiosticate  cerebral  embolism,  there  was 
fii)pj3io  disease  of  the  heart  in  all  but  four.  Three  of  the  cases  were 
ui'rr  sixty  years  of  age;  seven  between  fifty  and  sixty;  eleven  between 
fuiiy  and  fifty;  twenty-nine  between  thirty  and  forty;  and  twelve  under 
ihirif^     Thirty-nine  were  males  and  twenty-three  were  females. 

— From  cerebral  hsBmorrhage,  embolism  may  be  distin* 
by  the  following  aigns.  It  occurs  without  relation  to  age, 
idnJe  bscDorrhage  is  much  more  frequent  in  persons  over  forty;  there 
iraao piodromata ;  the  resultant  paralysis  is  generally  on  the  right 
mdi^  while  in  hiemorrhage  there  is  no  such  predisposition;  and  it  is  in 
iba  gfvat  majority  of  cases  associated  with  organic  disease  of  the  left 
jide  of  tbe  heart.  Care,  however,  must  be  taken  not  to  over-estimate 
the  vaitte  of  tliis  diagnostic  mark,  valuable  as  it  is.  In  one  case  under 
mj  dkargei^  In  which  the  symptoms  pointed  strongly  to  the  existence 
ai  A.€crebral  embolus,  and  in  which,  after  death,  the  left  middle  cerebral 
mtimwf  waa  found  occluded,  the  heart  was  perfectly  healthy;  and  in  one 
',  in  which  cerebral  embolus  was  diagnosticated,  and  in  which  there 
mitral  regurgitation,  extravasation  into  the  corpus  striatum  was 
to  be  the  cause  of  death.  A  case  has  recently  been  re- 
fa  j  Dr.  J.  Hughlings  Jackson,'  in  which  there  was  cerebral  haem- 
with  hemiplegia,  together  with  extensive  valvular  disease  of 

▲  patieni  now  in  the  New  York  State  Hospital  for  Diseases  of  the 

>  Artkhf^  IhitholoffU,  AntUmftie  und  Phjftu^e,  B.  xi.,  Hell  6.  ISfit. 
•  MHtiA  MwAeul  Journal,  October  89,  1870,  p.  409. 
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Nervous  System  has  left  heniiplogia,  involving  face,  arm,  and  leg.  It 
has  already  lasted  seven  months,  although  greatly  improved.  The 
hand  and  arm  are  much  contracted.  The  attack  was  apparently  in- 
dnoed  by  strong  muscular  exertion  being  made  while  in  a  stooping  and 
constrained  position*  Most  physicians  will  be  disposed  to  agree  with 
my  diagnosis,  that  the  case  is  one  of  cerebral  haemorrhage^  for  the 
obvious  cause  of  the  paroxysm,  the  lesion  being  on  the  right  aide  of  the 
brain,  the  steady  improvement  and  the  muscular  contractions,  all  point 
to  estravasation  of  blood  instead  of  embolus.  Yet  he  is  under  twenty 
years  of  age,  and,  before  the  seizure,  had  an  attack  of  acute  rheumatism, 
with  heart-symptoms.  He  now  has  aortic  and  mitral  regurgitation. 
Such  cases  as  the  above  are  very  instructive,  and  they  show  us  how 
necessary  it  is  to  weigh  all  the  facts,  and  how  great  is  the  possibility 
of  making  a  mistake  after  all.  For,  although  I  am  inclined  to  the  view 
of  IiiBmorrhage,  no  definite  opinion  can  be  given  without  a  post-mor- 
tem examination. 

Still  in  a  case  of  partial  or  complete  hemiplegia,  with  or  without 
apoplexy,  in  which  the  patient  was  below  the  age  of  forty,  with  the 
hemiplegia  involving  the  right  side,  no  muscular  contractions  and  or- 
ganic  disease  of  the  left  side  of  the  heart,  with  or  without  previous 
attacks  of  acute  articular  rheumatism,  cerebral  embolus  may  safely  be 
said  to  be  the  cause  of  tho  symptoms.  Moreover,  the  paralysis  from 
embolism,  if  it  does  not  disappear  within  seventy-two  hours  after  the 
seizure,  does  not  gradually  fade  away  as  it  so  frequently  does  to  a  great 
extent  in  hcemorrhage. 

It  is  a  somewhat  remarkable  fact  that  in  cerebral  embolism  the  pa- 
ralysis niay  be  very  extensive  and  complete  without  the  occurrence  of 
other  notable  symptoms.  Thus  in  the  case  of  a  young  lady  whom  I  saw 
in  consultation  with  Drs.  Polk  and  M.  A,  Wilson,  there  had  been  in 
childhood  a  severe  attack  of  iiinammatory  rheumatism  and  several  minor 
attacks  subsequently.  On  the  last  day  of  September,  1874,  she  sud- 
denly became  hemiplegic  on  the  left  side,  but  did  not  lose  consciousness. 
There  was  no  aphasia,  pain  in  the  head,  convulsive  movements^  nm 
mental  disturbance.  The  paralysis,  however,  involved  the  left  arm  and 
leg,  and  was  exceedingly  profound.  The  face  was  affected  for  a  short 
time,  but  the  tongue  retained  its  motor  power.  Three  months  after- 
ward she  could  stand  and  walk  a  little,  but  was  not  able  to  raise  the 
foot  from  the  ground;  the  arm  was  absolutely  immovablo.  Here  the 
clinical  history,  accompanied  as  it  was  with  a  record  of  heart-disturb- 
ance for  several  years,  was  such  as  to  leave  no  doubt  as  to  the  lesion 
J3eLng  embolism  of  an  artery — ^probably  the  middle  cerebral — of  the 
light  side  ol  the  brain. 

The  suddenness  with  which  embolism  takes  place,  to  say  nothing  of 
the  other  points  in  the  cHnical  history,  will  suffice  for  the  discrimination 
from  throrabosia. 
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Prognosis. — The  prognosis  in  oerebr&l  embolism  is  grave,  for  the 
roaaon  that  the  tendency  to  softening  of  the  amemic  cerebral  tissue 
always  exists.  But,  if  the  patient  passes  over  the  first  four  or  five  days 
without  any  aggravation  of  his  symptoms,  and  especially  if  they  be 
mitigated  in  violence,  there  is  considerable  hope  of  a  favorable  result. 
Slill,  a  guarded  opinion  shouJd  always  be  given  till  all  head-syniptoins 
Itavo  disappeared* 

Morbid  Anatomy  and  Pathology.— -The  first  rational  explanation  of 
embolism  was  made  by  Virchow,'  in  1847,  who,  in  his  paper  on  acute 
inflammation  of  the  arteries,  distiactly  explained  the  manner  in  which 
the  Teesels  were  occluded  by  clots  transported  in  the  blood  from  dis- 
parts  of  the  body,  and  who  associated  these  ooagula  with  valvular 
of  the  heart.  In  two  of  the  cases  cited  by  him  in  which  arteries 
found  closed  by  such  clots,  the  valves  of  the  heart  were  discovered 
to  IttTe  others  still  attached  to  them,  and  exhibited  traces  of  the  sep* 
aimtioii  of  those  which  were  found  in  the  vessels, 

Subaequently  (in  1852),  Dr.  Sen  house  Kirkes  *  called  special  atten< 
to  the  plugging  up  of  the  middle  cerebral  artery  as  a  cause  of  soft- 
of  the  brain«  Three  cases,  in  which  death  followed,  are  adduoed, 
ift  woh  of  which  the  condition  of  non-inflamnaatory  softening  was  found 
to  exist  in  the  brain.  Dr.  Kirkes's  observations  appear  to  have  been 
made  without  any  knowledge  of  Yirchow^s  prior  researches.  He  states 
that  the  paralysis  met  with  in  young  persons  may  be  due  to  the  inter- 
ruption of  a  due  supply  of  nutriment  to  the  brain  by  the  occlusion  of 
an  aHefy  by  a  plug  derived  from  the  left  side  of  the  heart. 

Schtttrenberger,*  among  others,  has  written  with  great  fullness  on 
Uii*  subject.  Among  other  conclusions  not  specially  applicable  to  the 
particular  ]>oint  now  under  consideration,  he  states  that  fibrinous  oon- 
may  form  in  the  heart  or  large  vessels,  may  subsequently  be 
and  carried  by  the  blood  to  the  cerebral  arteries,  where  they 
produce  symptoms  not  essentially  different  from  those  noticed  in  cere- 
bral haemorrhage  or  acute  softening. 

The  only  material  points  of  difiference  under  this  head  between 
lliroaiboaiB  and  embolism  are,  the  suddenness  of  the  attack,  the  part  of 
Cb»  bf«iii  most  liable  to  bo  affected,  the  origin  of  the  clot,  and  the  state 
of  the  blood-Tessel  which  is  obliterated. 

flelaiiTe  to  the  first,  the  abrupt  closure  of  a  vessel  as  in  embolism 
win,  6t  Qoono,  produce  more  violent  symptoms  than  if  the  occlusion 

*  ^  Wmt  dk  akato  Entzundung  der  Artoricn.^*  Arckiv  fir  Fiaihol  AmtomiM,  B.  L, 
lS47,p.  tT3.  Id  b  p«per  on  '*Ooolitti<ni  of  the  Pulmonary  Artorjr/*  publidbod  hi  Frodep*t 
Xmrn  y^iMm  \tx  1840,  be  cnimdaled  a  simUar  theory. 

^**0m  some  of  the  Prioidpal  Effects  rtsultiiig  ftom  the  Detaofameiit  of  Fibrinoiu 
fl«B  the  [aterkv  of  the  H«ait«  and  th«ir  Hiztura  whh  tie  Orculitm^  i>1tiid." 

Mftj-CMmffU^  7V«MMif<«w,  vol  xxxv.,  IMS. 
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has  taken  place  gradually,  and  thus  time  have  been  ailorded  for  tlie 
eatablishment  of  the  collateral  circulation.  In  the  first  case,  not  only 
La  the  blood  at  ooce  shut  o£t  from  a  portion  of  the  brain,  but  the  vessels 
behind  tlie  clot  receive  a  greater  quantity  than  they  normally  do,  and 
henoe  the  regions  they  supply  are  immediately  congested.  In  examina- 
tion of  the  brain  of  a  person  who  has  died  during  the  first  stage  of 
cerebral  eraboEsm,  we  find  those  parts  of  the  brain  ordinarily  supplied 
by  the  obliterated  vessel  paler  than  natural,  with  a  zone  of  cougeetod 
tissue,  and  perhaps  numerous  small  extravasations  of  blood  oa  the 
periphery. 

The  place  where  emboli  are  most  frequently  found  is,  as  has  already 
been  stated,  the  left  middle  cerebral  artery.  The  left  common  oarotid 
arises  from  the  arch  of  the  aorta  in  a  line  almost  exactly  coinciding 
with  the  course  of  the  blood-current.  It  therefore  happens  that  an 
embolus  which  has  formed  on  the  lining  membrane  of  the  heart,  and 
which  has  passed  into  the  aorta  after  having  been  detached,  enters  this 
vessel  instead  of  the  innominata.  From  the  common  carotid  it  passes 
into  the  internal  carotid  and  thence  with  the  stronger  and  raoro  direot 
<5urrent  into  the  middle  cerebral  artery,  which  is  lodged  in  the  fissure 
of  Sylvius,  Of  forty-two  cases  of  cerebral  embolism  collected  by 
!f eissner,  in  thirty-four  the  left  hemisphere  was  the  seat.  Of  sixty- 
two  cases  oecurring  in  my  own  practice,  and  to  which  refereaoe  has 
been  made,  fifty  were  accompanied  with  right  hemiplegia,  and  were 
consequently  on  the  left  side  of  the  brain.  Post-mortem  examinations 
were  made  in  eleven  of  these  cases,  and  in  all  the  embolus  occupied  the 
left  middle  cerebral  artery. 

Of  these  latter  was  the  case  of  a  prominent  elderly  gentleman  of 
Providence,  Rhode  Island,  whom  I  was  requested  to  visit  in  consul- 
tation with  Drs.  Parsons  and  Collins,  of  that  city.  Three  days  be- 
fore, while  ascending  a  hill,  he  had  suddenly  become  semi-unconscious 
and  hemiplegic  on  the  right  side.  There  was  also  well-marked  aphasia. 
When  I  saw  him  he  was  in  a  state  of  partial  coma,  from  which  be  ooiild 
be  roused  so  as  to  be  made  to  comprehend,  but  was  unable  to  talk, 
and  was  entirely  paralyzed  in  the  face,  arm,  and  leg,  of  the  right  side. 
The  clinical  history  indicated  the  existence  of  disease  of  the  left  side 
of  the  heart.  I  diagnosticated  an  embolus  of  the  left  middle  cerebral 
artery,  and  expressed  the  opinion  that  death  would  ensue  within  a  few 
hours*  In  both  of  these  views  the  other  medical  gentlemen  fully  con- 
curred. The  patient  died  about  eight  hours  afterward.  The  post- 
mortem examination  was  made  the  following  day,  and  proved  the 
correctnosa  of  the  opinion  that  had  been  expressed,  for  an  embolus 
completely  occluded  the  left  middle  cerebral  artery,  at  the  point  where 
it  divides  into  the  branches  which  supply  the  island  of  Reil  and  iha 
convolutions  of  the  base  of  the  anterior  and  middle  lobes. 

The  pathology  of  the  genesis  of  the  clot  has  already  been  sufficientlj 
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dwelt  upon  in  other  connections,  and  the  fact  that  the  artery  in  which 
It  »  found  in  not  diseased  has  beon  mentioned. 

The  farther  consequences  of  embolism  belong  to  cerebral  softening, 
uid  will  be  considered  under  that  head, 

Trratment* — It  is  not  necessary  to  make  any  remarks  on  this  point 
m  iddition  to  those  made  in  regard  to  Uie  treatment  of  thrombosis. 
Tbeve  is  very  Little  to  be  done  besides  meeting  indications  as  they 
irise,  and  attempting  to  relieve  the  paralysis  and  other  symptoms,  for 
vhieh  mds  my  views  have  been  suIHeiently  expressed  in  tlie  preceding 
chapters, 

in, ^THROMBOSIS    OF   CEREBRAL   VElJfS   AND  SIITDSES. 

It  was,  until  the  researches  of  Virchow,  generally  supposed  that  the 
coi|fQl«tian  of  the  blood  in  the  veins  was  thq  immediate  result  of 
pUeHtia;  hut  through  his  investigations  it  is  now  very  well  understood 
tbftty  in  the  great  majority  of  cases,  the  inflammation  of  the  veins  is  a 
QQOSequence  of  the  formation  of  a  thrombus,  and  not  a  cause.  For 
reMons  which  will  be  given  further  on,  the  sinuses  of  the  dura  mater 
ire  especially  liable  to  be  the  seat  of  autocthonous  coagula?, 

Synptoms. — It  is  very  doubtful  if  venous  cerebral  thromlwsis  poa- 
•nnes  such  a  characteristic  symptomatology  as  to  admit  of  its  being 
idcQiified  during  the  Ufe  of  the  patient.  There  are  headache,  convul* 
tioBs  epileptiform  in  character,  paralysis  of  different  parts  of  the  body, 
pntimlaHy  of  the  ocular  musoles,  giving  rise  to  squinting  and  double 
disturbances  of  seosibUity,  and,  toward  the  close  of  the  disease, 
Occasionally  there  is  apoplexy  at  an  early  stage. 

Certain  symptoms  have  been  laid  down  by  authors  as  indicative  of 
tli«  extsteoce  of  thrombosis  of  particular  sinuses.  Jaccoud,*  however, 
tppeais  to  discredit  their  importance,  and  I  am  disposed  to  agree  with 
him  that,  though  it  may  be  well  to  know  them,  it  is  safer  not  to  attrib- 
Qt6  to  thexD  an  absolute  value,  Tlius,  Von  Dusch  ■  asserts  that  eptstaxis 
If  ijinptomatic  of  obliteration  of  the  superior  longitudinal  sinus  j  Gei^ 
bardt  *  finds  a  difference  in  the  size  of  the  external  jugular  veins — that 
of  the  affected  side  being  more  collapsed  than  the  other — indicative 
of  iLroiDbosis  of  the  lateral  sinus  ;  Griosinger  *  states  that  the  presence 

A  painful  circumscribed  oedema  behind  the  ear  is  evidence  of  the 

fleac>i>  of  throrabosia  of  the  transverse  sinus  extending  into  the  veins 
wbieli  lead  to  the  sigmoid  fossa;  and  Corazza  *  thinks  obliteration  of 
llie  aoperior  longitudinal  sinus  is  signified  by  oedema  of  the  frontal 

'  **Triia  do  |iftiiiok>gie  ltitem«,"  tome  prcmkr.  Farts,  16tO,  p.  H9. 
>  Solaad  nbafer't  "Zeitecbiift  f&r  mtioa.  Hodicin;'  D.  vii.,  1669.  pi  161.    Also  ibt 
ihoi  twnilitSop— "  On  Throipboib  of  the  Curebnil  6iDu«eA,'*  London,  18A1. 

•  Dmdmki  JOmdk,  1667,  }io,  4fi, 

*  *^Bttkmdkltt^gm  Q«lMr  UlnUcrvakheiten/*  ArtAio  ti*r  H^Uhtnde,  1863, 
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veins,  and  exophthalmos.  An  important  point  in  the  symptomatoh 
of  thrombosis  of  the  encephalic  veins  and  sinuses  is  the  often  siraultl^ 
neous  presence  of  suppurative  inflammation  of  the  ear.  This  is  ex- 
plained by  the  fact  that  the  relations  of  the  mastoid  cells  and  the 
petrous  portion  of  the  temporal  bone  to  the  lateral,  the  cavernous,  and 
the  petrosal  sinuses,  are  so  intimate  that  the  extension  of  a  morbid 
process  to  them,  from  the  parts  of  the  cranium  in  question,  is  readily 
accomplished. 

Owing  to  the  inflammatory  action  so  frequently  set  up  in  the  vein 
or  sinus  in  which  a  thrombus  has  been  produced^  pus  enters  the  gen* 
eral  circulation,  and  hence  abscesses  are  liable  to  oocur  in  distant  parts 
of  the  body, 

In  the  very  interesting  case  which  forms  the  basis  of  Von  Dusck's 
important  paper^  the  principal  phenomenon  observed  during  the  life 
of  the  patient — ^an  infant  nine  months  old — was  a  large  absceas 
€K3Cupying  the  anterior  and  outer  portion  of  the  right  thigh,  from  which 
half  a  pint  of  pus  was  obtained,  by  incision,  and  which  continued  to 
discharge  for  several  days.  Death  occurred  in  a  few  days  without 
being  preceded  by  convulaions,  coma,  or  other  head-symptoms.  On 
examination  after  death,  the  anterior  part  of  the  superior  longitudinal 
sinus  was  found  to  be  completely  closed  by  a  firm,  pale,  triangular  clot 
of  blood,  adherent  to  the  walls.  Posteriorly  the  clot  did  not  entirely 
fill  the  calibre  of  the  sinus,  and  was  softer.  Similar  clots  were  also 
found  in  the  left  lateral  sinus,  and  in  the  veins  terminating  in  the 
superior  longitudinal  sinus. 

In  a  case  reported  by  Abercrorabio^  as  "Suppuration  within  the 
Left  Lateral  Sinus,"  the  affection  undoubtedly  resulted  from  an  exten- 
sion of  inflammation  from  the  cranium  to  the  veins.  The  patient,  a 
young  lady  aged  sixteen,  complained  of  severe  headache,  which  ex- 
tended over  the  whole  head.  She  had  an  oppressed  look,  and  great 
heaviness  of  the  eyea;  pulse  120;  t^^ngue  clear  and  moist;  face  rather 
pale.  She  had  been  liable  to  suppuration  of  the  ears,  and  the  left  ear 
had  been  discharging  pus  for  three  weeks;  had  complained  of  head- 
ache for  a  fortnight.  A  few  days  afterward,  her  strength  began  to 
fail,  there  was  a  tendency  to  stupor,  and  slight  delirJum  was  present. 
Tliere  was  constant  complaint  of  pain  in  the  head.  Finally,  she  became 
more  comatose,  but  was  sensible  when  roused,  and  knew  those  about 
her  a  few  minutes  before  her  death. 

On  post-mortem  examination  the  membranes  of  the  brain  were  found 
congested,  but  the  brain -substance  was  not  diseased.  The  left  lateral 
sinus  was  inflamed  throughout  its  whole  extent,  **  Its  inner  coat  was 
dark-colored,  irregular,  and  fungous.  At  one  place  the  cavity  was 
nearly  obliterated.     The  disease  extended  into  the  torcular  Herophili, 

I  ^ObseiYfttions  on  Chronic  Infiammatioa  of  the  Brala  and  lU  Membnaes.'*  JUTi^ 
hitr^h  Mtdieal  and  Surgical  Journal^  tqL  hW.^  1818,  p.  288. 
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And  aifected  a  little  the  termicLation  of  the  longitudinal  sinus.  Behind 
th<*  auditory  portion  of  the  temporal  bone,  near  the  foramen  laceruni, 
and  in  the  course  of  the  left  lateral  sinus,  a  portion  of  the  bone  nearly 
the  6126  of  a  shilling  was  dark-colored  and  carious  on  the  inner  table. 
It  was  at  this  place  that  the  sinus  appeared  to  be  most  diseased." 

It  is  stated  that  the  walls  of  the  sinus  were  so  tbickeoed  as  to  pre- 
rept  Iho  passage  of  the  blood,  and  that  evidently  no  blood  had  trav- 
LTsed  it  for  some  time.  Although  Abcrcrornbie  failed  to  recognize  the 
real  nature  of  the  morbid  process,  there  can  bo  no  doubt  that  the  sinus 
was  closed  by  an  old  coagulura,  which  had  been  adherent  to  the  wails* 
Prichard*  reports  the  case  of  a  girl  sixteen  years  of  age^  in  whom 
trpileptio  eonvtdsions  had  existed  for  two  years,  and  recurred  very  fre- 
qiMOtiy,  sometimes  several  times  a  day*  There  appeared  to  have  been 
no  other  symptoms  indicating  cerebral  disturbanoe  except  that  it  is 
mentioned  that  at  one  time  she  was  slightly  delirious,  and  then  was 
fre«  from  fits.  She  was  treated  actively  for  nine  mouths,  and  then  died 
in  a  oonrulaion,  of  the  usual  character. 

Examination  after  death  showed  that  "the  left  lateral  sinus,  through 
its  whole  extent,  was  tilled  up  by  a  substance  very  different  in  its 
nature  from  a  recent  coagulum,  and  apparently  consisting  of  a  deposi- 
tion of  lymph,  which  had  become  organized.  It  appeared  so  com- 
pletely to  occupy  the  calibre  of  the  sinus  as  to  have  entirely  impeded 
the  passage  of  the  blood  through  it." 

Another  case,  reported  by  the  same  author,*  is  that  of  a  girl  twent)" 
two  years  of  age,  whose  mother  had  been  insane,  and  whose  complaint 
'^begWk  by  a  feverish  disorder,  under  which  she  labored  about  nine 
w^eeks.  It  was  followed  by  a  melancholy  and  pensive  habit.  She  was 
oliterred  to  spend  most  of  her  time  in  reading  religious  books,  and 
I  meeting  of  Calvinistic  dissenters,"  When  she  first  came 
treatment,  her  appearance  was  very  wild;  she  was  mischievous, 
and  fond  of  destroying  her  clothes.  In  about  three  months  and  a  half 
•Im  was  discharged  cureil,  but  was  readmitted  a  month  afterward,  and 
ranmined  in  the  hospital  till  her  death,  which  took  place  about  three 
jcftrs  subsequently.  During  this  period  her  constitutional  tendency  to 
Mfofula  showed  itself  in  a  decided  manner.  The  glands  of  the  neck 
irare  frequently  swollen  and  inflamed,  and  she  was  repeatedly  attacked 
hj  pnenmonio  symptoms.  When  these  disorders  became  a  little 
reiieTedy  her  mental  alienation  was  aggravated.  She  generally  sat  with 
her  hands  folded,  and  her  eyes  fixed  downward.  She  died  from  general 
debility  and  exhaustion,  but  without  additional  head-symptoms. 

Pbat-mortem  eiamination  revealed  the  existence  of  thickening  of 
the  dnra  mater^  serous  effusion  between  this  membrane  and  the  pis 
inatcr,  fluid  within  the  pia  mater,  and  thickening  of  this  membrane. 


*  **  A  TrcAtke  00  Discuei  of  the  Nenrou»  Sjr»iotii.' 

•  €p.  ciH,  p.  S57. 
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The  substance  of  the  brain  was  very  firm,  the  pineal  gland  was  la:  ^ 
**  The  longitudinal  sIqus  contained  a  firm  coagnlum,  resembling  a  poly- 
pus, which  extended  into  the  lateral  sinus." 

In  only  one  instance  have  I  had  the  opportunity  of  making  a  post- 
mortem examination  in  a  case  of  thrombosis  of  a  cerebral  sinus.  The 
patient,  a  man  forty  years  of  age,  had  been  upon  a  drunken  debauch 
for  several  days,  when  he  gradually  passed  into  a  condition  of  stupor, 
which  was  at  first  mistaken  for  the  continued  effect  of  alcoholic  intoxi- 
cation. As  it  continued  for  two  days  after  all  stimulants  had  been 
withheld,  this  idea  was  abandoned,  and  the  diagnosis  of  cerebral 
haemorrhage  was  made.  I  saw  him  at  this  time,  and  was  disposed  to 
agree  with  this  opinion.  There  were  profound  stupor,  stertorous 
breathing,  and  complete  resolution  of  all  the  limbs.  Much  to  my 
surprise,  however,  the  state  of  coma  gradually  passed  off,  and  as  sensi- 
bility returned  the  patient  complained  of  intense  pain  in  the  forehead 
and  vortex,  which  was  accompanied  by  t witch ings  of  the  muscles  of 
both  aides  of  the  face,  and  of  both  upper  extremities.  On  the  tenth 
day  right  hemiplegia  suddenly  ensued,  unattended  with  loss  of  con- 
sciousnoss,  though  there  was  a  slight  disposition  to  stupor  manifested  as 
soon  as  the  attention  failed  to  be  engaged.  The  pupil  of  the  left  eye  was 
dilated.  On  the  twelfth  day  a  severe  epileptiform  convulsion  ensued, 
which  was  succeeded  by  another  on  the  same  diiy^  during  which  the 
tongue  was  very  soveroty  bitten.  Control  of  the  bladder  and  rectum 
was  now  lost,  and  on  the  fourteenth  day  the  convulsive  state  became 
permanently  established,  and  the  patient  died  that  night  without 
regaining  consciousness  though  the  convulsions  became  somewhat  less 
violent. 

The  post-mortem  examination  was  made  the  following  morning. 
The  pia  mater  and  arachnoid  were  somewhat  congested,  though  the 
subarachnoideal  fluid  was  not  notably  increased  in  quantity.  The  sub- 
stance of  the  brain  was  healthy,  and  there  was  no  extravasation  of  blood 
anywhere  to  be  found.  But,  on  laying  open  the  longitudinal  sinus, 
a  firm  coagulura  was  found  completely  occluding  it,  from  its  beginning 
anteriorly,  to  its  termination  in  the  torcular  Herophilij  partly  filling 
this  cavity,  being  attached  to  its  anterior  wall,  and  extending  for  the 
distance  of  an  inch  and  a  quarter  into  the  left  lateral  sinus.  The 
thrombus  was  much  more  dense  and  compact  in  its  anterior  than  in  its 
posterior  part,  and  that  portion  which  occupied  the  lateral  sinus  was 
evidently  of  more  recent  formation  than  the  rest. 

A  consideration  of  the  symptoms  exliibited  by  these  cases  will  serve 
to  show  the  truth  of  tlte  assertion  made  in  the  beginning  of  my 
remarks  on  the  subject,  that  there  are  no  such  characteristic  symptoms 
of  thrombosis  of  the  cerebral  sinuses  as  will  suilice  for  the  tdentification 
of  the  disease.  The  most  that  can  be  premiai^d  is  a  not  very  decided 
probability. 
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Causes. — Among  the  cansea  of  thrombosis  of  the  cerebral  veins  and 
liaiifles,  those  affections  of  the  heart  in  which  the  force  of  iU  aystoie 
lA  IeS9ened,  and  those  in  which  there  is  an  obstacle  to  the  return  of 
ihe  venoufl  blood,  occupy  a  prominent  place.  Through  the  action  of 
ettJietr  of  these  categories  of  diseases  the  circulation  within  the  cranium 
b  retarded,  the  blood  tends  to  accumulate  in  the  large  veins  and 
«i]iusea|  and,  its  course  being  abnormally  slow,  coagulation  is  liable  to 
eii9i]<».  Tumors  in  the  neck,  by  compressing  the  internal  jugular  Teins> 
alao  tend  to  the  same  result  by  backing  up  the  blood  in  the  lateral 
•ifiita.  An  intra-cranial  tumor  may  exercise  a  like  effect  by  direct 
prwsttre  upon  o  sinus. 

Thrombosis  may  result  from  the  extension  of  inflammation  from  the 
Cfmhim  or  the  cerebral  tissue  to  the  sinuses.  Such  is  the  case  when  the 
mppnration  of  the  ear  terminates  by  the  formation  of  a  thrombus  in 
the  lateral,  cavernous,  or  petrosal  sinus,  or  when  abscess  of  the  brain 
or  an  extravasation  of  blood  produces  a  like  eilect.  The  condition  in 
question  may  also  be  caused  by  injuries  of  the  skull  j  it  has  been  known 
to  follow  the  operation  of  trephining  and  other  surgical  procedures  on 
the  cranium,  and  may  also  result  from  carbuncles,  of  or  near  the  head^ 
taid  ftom  erysipelas  occurring  in  like  situations. 

Age  appears  to  be  of  some  influence  as  a  predisposing  cause  of 
fenoaa  cerebral  thrombosis.  Thus,  of  thirty-seven  cases  cited  by  Gin- 
tiac,*  fourteen  were  between  the  ages  of  three  weeks  and  ten  years, 
cJevefi  between  eleven  and  twenty  years,  six  between  twenty-one  and 
tidrlj  years,  four  were  forty-five,  fifty-five,  sixty-five,  and  sixty-eight 
J9MT*  old  respectiyely,  and  two  were  of  advanced  age,  not  exactly 
known.  As  Gintrao  remarks,  the  first  period  of  life  is  that  which  is 
favorable  to  tlie  occurrence  of  venous  cerebral  thrombosis,  adoles- 
and  ttdolt  age  are  a  little  less  favorable,  and  old  age  is  the  least 
ioaf  alL 

Stoc  seems  to  be  of  no  predisposing  power:  of  thirty-one  oases  in 
wliicltiho  aex  was  stated,  fifteen  were  males  and  sixteen  females. 

Prognosis. — ^The  elements  for  forming  a  prognosis  being  of  a  very 
iadeietiitioate  character,  it  is  difficult  to  form  an  opinion  relative  to 
tlie  pcobsble  result  in  the  case  of  a  person  presenting  the  symptoms 
wlncii  bAme  been  mentioned  It  is  perhaps,  however,  warrantable  to 
•ay  that  thrombosis  of  the  cerebral  veins  or  sinuses  must  from  the  very 
nature  of  the  lesion  be  a  most  grave  disorder,  if  not  one  necessarily 
fatal,  sooner  or  later.  If  the  vein  or  sinus  in  which  the  clot  exists  be 
small,  and  if  the  causes  be  of  such  a  character  as  to  admit  of  removal, 
and  thu§  the  extension  of  the  coagulation  be  preventable,  the  prognosis 
woold  of  course  be  more  favorable  than  if  an  opposite  state  of  affairs 
exisAa.  After  all,  the  only  data  from  which  a  judgment  can  be  formed 
mn  Hm  asTsritj  of  the  symptoms  and  the  course  and  duration  of  the 
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disease.     The  symptoms  themselves  can  bo  of  very  little  service  in 
respect,  for,  as  we  have  seen,  they  have  no  such  pathognoraonio  value 
to  indicate  to  us  the  pathological  condition  with  which  we  have  to  deal- 

Diag^oaiS.— After  the  remarks  already  made  incidentally  with  ref- 
erence to  this  point,  there  is  nothing  to  say  which  can  elucidate  the 
subject. 

Morbid  Anatomy  and  Pathology .-^The  ordinary  seat  of  the  affectiou 
under  consideration,  when  not  the  result  of  some  other  contiguous 
lesion,  is  the  superior  longituilinal  sinus  ;  when  due  to  suppuration  of 
the  ear,  the  clot  is  usually  tirst  found  in  the  lateral  sinus  ;  when  resulting 
from  injury,  it  has  a  near  topographical  relation  to  the  seat.  Through 
the  occlusion  of  the  sinus  it  becomes  distended  on  the  distal  dide  of  the 
clot,  and  the  blood  is  thus  thrown  back  upon  the  capillaries  and  ovento- 
ally  upon  the  arteries.  A  state  of  cerebral  bchiemia  is  therefore  in- 
duced, to  which  the  symptoms  of  the  first  stage  of  the  disease  are,  in  the 
main,  to  be  ascribed,  lliis  ischiemia  may  lead  to  extravasation  of  blood, 
to  inflammation,  or  to  softening.  An  increased  effusion  of  serum  into 
the  sub-arachnoid  space  and  into  the  ventricies  is  an  almost  neces- 
sary consequence.  The  clot  differs  in  character  according  to  its  age. 
When  recent,  it  is  soft  in  consistence  and  almost  black  in  color,  and  is 
not  adherent  to  the  walls  of  the  sinus  in  which  it  is  situated.  When 
old,  it  is  grapsh,  dense,  and  unresisting,  and  attached  to  the  wall  of 
the  vessel  If  it  be  divided,  a  soft,  broken-down  mass  is  often  found 
oooupying  the  centre.  This  consists  of  fat  and  other  elements  of  the 
regressive  metamorphosis  which  the  substance  of  the  thrombus  has 
undergone.  It  was  undoubtedly  this  matter  which  Abercrorabie  and 
other  writers  mistook  for  pus. 

Other  points  in  the  morbid  anatomy  and  pathology  of  venous  cere- 
bral thrombosis  have  been  sufficiently  considered  in  the  remarkis  which 
have  already  been  made. 

Treatment. — There  are  no  means  at  present  known  to  science  by 
which  the  affection  can  be  cured,  or  its  consequences  prevented.  Ail 
that  can  be  done  is  to  treat  the  symptoms  as  they  arise,  to  search  lor 
their  cause,  and  to  remove  the  latter  il  removal  be  possible.  Life  may, 
in  some  cases,  be  prolonged  by  the  judicious  use  of  quinine  and  stimu* 
lants.  Convulsions  may  be  lessened  in  force  and  frequency  by  the  em- 
ployment of  the  bromides,  and  pain  assuaged  by  hypodermic  injections 
of  morphia,  by  a  pill  containing  half  a  grain  of  codeia,  given  at  bed- 
time, and  repeated  if  necessary,  or  by  directly  taking  oK  a  part  of  tho 
intra-cranial  vascular  tension  by  leeches  to  the  inside  of  the  nostrils,  or 
cups  to  the  nape  of  the  neck. 


IV. — EMBOLISM   AXD   TOBOMUOSIS    OF   THE   CEREBRAL   CAPHXAEimS. 

The  capillaries  of  the  brain  may  be  occluded  either  by  embolism  oi 
thrombosis,  as  are  the  larger  vessels.     But  the  phenomena  of  these 
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*eaions  are  so  indefinite  and  obscure  that  it  ia  impossible,  in  the  present 
ftUtc  of  our  knowledge,  to  identify  them  during  the  lifetime  of  the  sub- 
joct.  There  is,  therefore,  little  to  be  said  relative  to  partial  cerebral 
Afupmia  resulting  from  obstruction  of  the  blood  in  the  capiOaries,  other 
than  to  call  attention  to  the  genesis,  the  morbid  anatomy,  and  the 
pttbology  of  the  processes  in  question.  It  will,  accordingly,  be  more 
oonTement  to  consider  the  subject  without  subdivision  into  symptoms, 
oatiae«,  etc. 

Embolism  of  the  cerebral  capillaries  may  be  the  result  of  deposit 
d  pi^mtnty  oifctt^  oipus^  or  of  the  debris  of  various  tissues^  normal  or 
dftfuMTno^  vshich  have  underpone  decomposition* 

Pigment  may  be  deposited  in  the  capillaries  whenever  the  blood — 
ai  it  does  in  certain  diseases — contains  an  abnormal  amount  of  pig* 
tttotery  corpuscles.  Meckel*  appears  to  have  been  the  first  to  call 
attention  to  the  condition  in  question.  In  the  case  of  a  lunatic,  he  dis* 
coYored  the  spleen  to  be  enlarged,  and  to  be  covered  with  dark  pig- 
ment, Tirchow '  soon  afterward,  in  the  case  of  a  patient  who  bad  becox 
rabjeei  to  ague,  found  the  spleen  enlarged,  black,  from  excess  of  pig- 
ment, and  the  blood  in  the  heart  to  contain  cells  with  pigment.  Meukel 
attributed  a  great  degree  of  importance  to  the  occurrence  of  melafia?- 
nift— 49  the  blood-disease  is  called^ — for  the  reason  that  he  considered 
lira  pigmentary  obstruction  of  the  capillaries  a  condition  liable  to  result 
therefrorm,  and,  as  a  consequence,  when  those  of  the  brain  are  thus  af- 
fected, the  supervention  of  head-symptoms.  Virchow,  however,  whilo 
admitting  the  possibility  of  such  a  sequence  of  phenomena,  is  not  able 
to  add  any  facts  tending  to  elucidate  the  subject. 

Frerichs  *  has  called  attention  to  the  pigment  liver  aa  associated 
with  pigmentary  emboli  in  the  capillaries  of  the  brain.  Thus  he  says: 
•*T1ie  Dext  organ  in  point  of  frequency  to  the  liver,  which  undergoes 
iBiportant  organic  and  functional  derangements,  is  the  brain,  Numer- 
oaa  particles  of  pigment,  which  have  passed  unarrested  through  the 
¥<Wiels  of  the  liver  and  the  lungs,  accumulate  in  the  narrow  capillaries 
of  ibis  organ,  and  particularly  in  those  of  the  cortical  substance.  Even 
by  sbnple  inspection  of  the  shade  of  color,  we  can  form  an  approximate 
BOtioii  of  the  quantity  of  coloring-matter  which  has  been  deposited,  and 
of  tbe  extent  of  the  vascular  obstruction.  We  must  not,  however,  rely 
^ntursJy  apon  inspection,  for  slight  accumulations  of  pigment  in  the 
OipQlaties  easily  escape  notice,  particularly  when  viewed  with  an  un- 
pmetiaed  eye,  and  can  only  be  diatingiushed  with  the  assistance  of  the 
nuomoope.  In  addition  to  the  above,  it  is  not  at  all  uncommon  for  the 
to  become  obstructed  by  a  colorless  fibrinous*like  coagulum 
of  course  does  not  affect  the  shade  of  color.     The  mechanical 


'  4l%.  Zritvhrift  fikr  PtythiatrU,  lUI,  cited  hj  Virchow.    "  Die  CdJuIar-Patbologie,' 
lifl,  p^  t«S,  «id  Jacoond,  op.  «/.,  p.  144,  ■  Op,  eii, 

der  LeberlLraokbeiten,*^  Sjdcnham  Sodcty  TnttslatiOD,  ral  I,  p.  SI 4. 
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intemiptton  to  the  circtiJatioii  whioh  is  produced  in  this  wajr,  not 
unfrequently  gives  rise  to  rupture  of  the  small  vesseU,  and  the  fonn»> 
tion  of  numerous  capillary  apoplexies*  Meckel  long  t^o  made  observa- 
tions of  this  nature.  Planer  described  eight  cases  in  which  small  ex- 
travasations were  scattered  through  the  gray  and  white  substance  of 
the  brain.  These  numerous  hoemorrhages  have  not  come  under  my  own 
observation ;  but  in  two  cases  I  have  observed  extravasation  into  tfae 
meninges." 

Frerichs  states  that  he  has  seen  three  cases  in  which  there  were 
functional  derangements  indicative  of  material  changes  in  the  cortical 
substance  of  the  brain.  One  of  them  was  that  of  a  lady  in  her  fortieth 
year,  who,  after  an  attack  of  quotidian  fever,  accompanied  by  somno- 
lence, suffered  from  protracted  loss  of  memory.  The  functions  of 
tative  life  resumed  their  normal  condition,  and  there  were  no  de 
raonts  of  motion  or  sensation  present.  The  headache  and  gidd 
gradually  diminished  after  the  removal  of  the  intermittent  fever>  by 
means  of  quinine  ;  but  the  weakness  of  memory,  and  the  inability  to 
find  suitable  words  for  objects  and  ideas^  were  still  on  the  increase  two 
months  after  the  cessation  of  the  ague. 

Another  case  was  that  of  a  girl,  aged  nine  years,  living  in  the  same 
district,  where,  according  to  the  evidence  of  two  medical  men,  intermit- 
tent fever,  terminating  fatally,  was  at  the  time  very  prevalent.  This 
girl,  whose  mental  powers  had  previously  been  normal,  had  undergone 
several  attacks  of  tertian  fever.  After  a  protracted  use  of  preparations 
of  bark,  she  recovered  in  her  bodily  symptoms  ;  but  her  mental  facul- 
ties gave  way,  and  a  state  of  complete  idiocy,  accompanied  by  a  raven- 
ous appetite,  supervened. 

In  regard  to  those  oases,  Frerichs  further  remarks  that  it  is  un* 
certain  whether  atrophy  of  the  brain  had  resulted  from  occlusion  of  the 
capillaries,  or  whether  it  had  been  induced  by  the  extensive  capillary 
apoplexies  consequent  upon  this  occlusion,  or  whether  the  inteiinittent 
fever  was  complicated  with  other  accidental  changes  in  the  brain,  H« 
gives  the  detaib  of  several  other  cases  of  intermittent  fever,  aocompa* 
nied  by  head-symptoms,  and  in  which,  after  death,  the  cerebral  capilla- 
ries— principally  those  of  the  cortical  substance — were  occluded  by  de- 
posits of  pigment,  originating  in  the  liver  and  spleen,  and  transportt-'d 
to  the  brain  by  the  current  of  the  circulation, 

A  case  b  reported  by  Bright,*  of  a  man,  who  died  of  paralysis  fol- 
lowing fever,  in  whom  the  cortical  substance  of  the  brain  was  the  color 
of  black-lead. 

Sydenham  had  not  failed  to  notice  the  fact  that  mental  derange- 
ment  sometimes  remains  after  intermittent  fever,  which,  if  treated  b: 
depletion,  passed  into  imbecility. 

Cases  of  like  character  have  frequently  come  under  my  notice.     TS 
1  "  Eeports  of  Medical  Cases,"  London,  1^01,  chapter  cl,  pbtoi  xrii.  and  xlx. 
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one  of  theee  there  h«d  been  repeated  Attacks  of  iatermittent  feyer,  and 
the  flpletn  wts  groatly  enlarged.     The  patient,  a  youog  man  twenty- 
two  jMn  of  Age,  had  suffered  from  epilepsy  for  several  months,  the 
tint  paroxysm  ensuing  shortly  after  a  severe  seizure  of  fever^  and  being 
by  headache,  vertigo,  confusion  of  ideas,  and  twitching  of  the 
of  the  face.     When  I  first  saw  him  his  mind  was  considerably 
lOspAired,  and  he  was  having  three  and  sometimes  four  or  five  epileptic 
Hta  e»»ery  week.     All  his  mental  symptoms  were  improved  by  the  use 
of  arsenio;  hts  fita  ceased,  and  his  spleen  became  much  reduced  in  size. 
Tboee  physicians  who  have  practised   in   malarious  regions  can 
Mifoely  have  failed  to  notice  the  fact  that  the  enlarged  hvers  and 
ipleena,  which  are  so  frequently  produoed  by  repeated  febrile  attacks, 
ira  often  coexistent  with  oerebral  symptoms,  such  as  have  been  de- 
Mribed.' 

The  vessels  of  the  cortical  substance  appear  to  be  more  liable  to  oc- 

firom  pigmentary  emboli  than  any  other  part  of  the  brain.    Some 

retfei&rches  of  my  own  would  seem  to  show  that  the  vessels  of  the 

tre  aJso  apt  to  be  so  obstructed,  and  that  some  cases  of  pigmen- 

tiry  deposit  in  the  eye  are  in  reality  instances  of  pigmentary  embolism 

of  the  intra'Ooiilar  vessels* 

Although  the  aymptovia  of  the  affection  in  question  have  nothing 
0  about  them,  yet  its  existence  may  be  suspected  with  some 
cd  probability,  when  pain  in  the  head,  delirium,  convulsions,  ver- 
tigo, psnlysia,  and  other  disturbances  of  sensibility  and  motility,  coexist 
wiili  enlorgtHl  spleen  or  liver,  and  when  there  is  the  previous  history  of 
mftkml  fever. 

Kttiboiimn  of  the  cerebral  capillaries  from  migration  of  fat  is  a  con- 

liiSaoD   which  certainly  occurs,  but  which  has   not  as  yet  been   very 

thoroughly  studied.     Todd,'  iu  a  woman  who  died  comatose  and  hemi- 

plegic,  found  after  death  an  extravasation  of  blood  into  the  riglit  corpus 

^^Mltan,  and  tliat  '*  the  vessels  of  the  softened  portion  of  the  corpus 

BSBnun,  immediately  surrounding  the  clot,  were  thickly  studded  with 

■  oi}*globulea,  whieh  in  some  situations  were  aggtegated  into  dark  maases 

00  kffgv  as  here  and  there  almost  to  fill  up  the  vessels.     The  minutest 

M  weH  as  the  larger  arteries,  exhibited  those  deposits,  and  few 

b«  discovered  without  them. 

Bergmann,*  who  has  devoted  much  attention  to  the  subject  of  fat 

ks  recently  *  reported  a  case  in  which  a  man,  who  died  in 

of  injuries  received  from  a  fall,  was  found  to  have  many 

«Qiuiiakration  will  be  given  to  this  very  interesting  subject  in  the  forthoooi 
of  fh«  author,  oo  "  PSgmentary  CercbrmI  Embolbin,  mad  other  AlTectioas  oC 
>  HffvoQS  S7«t«B  the  Rceoltt  of  VaUriAl  PoUonbg." 
t  ••OiBlflil  Leotaree,"  London,  1961,  p.  733. 
>**£srUiiravoad«rF<aeinboUc**    DorpftI,  1863, 
t  »  Ba  FttU  UMIicher  Fi^ttcmboUe.'*    BaUmr  UiniMlt  WodimukiHft,  Ka  88,  1S78 
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haemorrhagic  extravasations  into  the  lungs,  and  numerous  oil-globi 
in  the  pulmonary  capillaries.     The  brain  does  not  app<?ar  to  have  been 
examined,  but  probably  the  cerebral  capillaries  would  have  been  found 
in  a  like  condition. 

In  order  to  throw  additional  light  on  this  subject,  I  have  performed 
a  number  of  experiments  upon  animals,  of  which  the  description  of  one 
will  be  sufficient,  as  the  results  were  analogous  in  all  essential  respects. 

Into  the  left  ventricle  of  the  heart  of  a  medium-sized  dog  sixty  min- 
ims of  olive  oil  were  injected.'  The  animal  was  killed  six  hours  aftei^ 
ward  by  section  of  the  medulla  oblongata.  The  brain  was  removed 
from  the  skull  and  carefully  examined.  The  membranes  were  decidedly 
oongested.  The  arteries  of  the  base  of  the  brain  contained  numerous  oil- 
globules,  and  this  was  especially  the  case  with  both  the  middle  cerebral 
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arteries.  The  minute  terminal  branches  ot  these  vessels  were  filled  with 
fat,  and  several  of  them  were  entirely  occluded.  The  microscope  showed 
the  capillaries  throughout  the  brain,  both  of  the  cortical  and  medidlan' 
substance,  to  be  gorged  with  fat-globules,  aggregated  in  masfles,  so  as 
to  prevent,  in  many  instances,  the  passage  of  the  blood. 

In  other  experiments  I  allowed  a  longer  time  to  elapse  before  kill- 
ing the  animals,  and  in  one  death  took  place  spontaneously  during  a 
state  of  profound  coma.  The  post-mortem  appearances  were  more 
strongly  marked,  and  in  the  latter  several  centres  of  incipient  soften 
had  been  set  up. 

'  The  heart  was  penetrated  through  the  thoracic  wall  by  the  needle  of  m  hvpodermle" 
sjringe,  and  the  ii^ection  made  very  «lowly.  The  left,  rentricte  was  chosen  in  order  to 
tvoid,  ■£  far  u  poMible,  the  stoppage  of  the  oil  in  the  lunga. 


PASTUL  CEREBRAL  ANAEMIA,  ETC. 


IfiH 


I 


Notbing  is  known  relative  to  the  symptomatology  or  pathology  of 
(iit-«mbolism  of  the  cerebral  capillaries,  or  of  the  elements  of  a  correct 
diagnosis  or  prognosis  of  the  affection. 

The  cerebral  capillaries  may  be  oblitersted,  as  Virchow  *  has  shown, 
by  depoaits  of  pus  or  of  the  debris  of  organic  structures  undergoing 
distntegmtlon.  Thus  a  thrombus  undergoes  such  a  transformation  that 
a  pttriform  mass  originates  in  its  centre  through  changes  taking  place  in 
the  central  layers  of  the  clot,  and  the  whole  eventually  beeomes  con- 
TOlted  into  a  £nely-granular  substance  which  is  capable  of  being  trans» 
ported  to  distant  parts  of  the  body  and  occluding  the  smaller  vessels 
and  the  capillaries;  or,  for  instance^  ulceration  following  endocarditis 
takM  place  in  one  of  the  cardiac  valves,  as  a  consequence  of  acute  or 
chronic  softening,  llie  minute  fragments  of  the  valve  are  carried  away 
by  tbo  current  of  the  blood,  and  are  deposited  in  the  vessels  of  remote 
(larta,  such  as  the  eyes,  the  brain,  the  kidney,  and  spleen.  The  aooom- 
pfttijriiig  cuts  (Figs.  16  and  17)  represent  these  capillary  embo}i  in  the 
peniciUii  of  the  splenic  artery,  following  endocarditis.  In  Fig.  16  the 
re  magnified  ten  diameters;  in  Fig,  17  three  hundred. 

Whether  such  emboli  are  capable  or  not  of  transferring  specific  dis- 
to  cither  parts  where  they  are  deposited,  or  whether,  as  some  authors^ 
differing  from  Virchow,  assert,  they  merely  act  in  a  mechanical  manner, 
it  MM  yet  undetermined.  The  weight  of  evidence  appears  to  favor  the 
view  of  Virchow,  that  they  act  not  only  by  occluding  the  capillaries, 
bal  ftlto  by  their  inherent  speciticity  originating  new  centres  of  local 


l^mOMBOSis. — -Thrombosis  of  the  cerebral  capillaries  may,  like  the 
eondition  of  the  larger  vessels,  result  from  any  cause  capable  of 
a  stoppage  or  retardation  in  them  of  the  circidation  of  the 
Ono  of  the  most  common  of  these  factors  is  calcareous  deposit, 
M  ltAl9  which  is  only  to  be  detected  after  death,  and  which,  like  many 
analogous  morbid  prooesses,  was  first  clearly  pointed  out  by  Vir> 
According  to  him  it  depends  upon  the  failure  of  the  kidneys  to 
escfvie  the  mineral  matter  which  is  taken  up  by  the  blood  from  the 
and  which  in  consequence  is  deposited  in  oUier  organs. 
Some  authors  regard  calcareous  deposit  as  being  a  process  more  anal- 
to  embolism  than  to  thrombosis,  but  it  must  be  recollected  that 
Ike  nio^ral  substance  is  not  in  a  morphological  state  in  the  blood,  but 
is  haM  in  solution  up  to  the  time  of  its  separation  at  the  places  where 
it  it  toand.  It  would,  in  my  opinion,  be  equally  logical  to  regard  the 
tiapoittioa  of  fibrine  upon  the  internal  coat  of  a  vessel  as  embolism, 
tell  is  bcid  in  solution  till  it  becomes  attached  to  the  wall,  and  in  this 
does  not  differ  from  the  condition  of  the  calcareous  matter. 
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in  the  first  place,  the  serum  of  the  blood  bolding  the  mineral  sub* 
stance  ia  solution  is  probably  inhltrated  tlirougli  the  vascular  walls  in- 
to the  peri-vascular  tissue  and  the  deposition  effected  there.  Eventual- 
ly, as  the  change  in  the  surrounding  substance  tends  to  prevent  further 
transudation,  end  as  the  vessels  degenerate  from  their  normal  struct- 
ure, the  metastatic  deposit  is  made  around  their  internal  circumference 
ttud  the  channel  is  Enally  occluded.  At  the  same  time  the  capillariea 
lose  their  elasticity  and  beeome  hard  and  brittle.  The  brain  in  the 
vicinity  of  these  centres  of  morbid  action  may  be  so  saturated  with  the 
calcareous  matter  as  to  give  a  distinct  grating  sound  when  out,  and  the 
molecules  of  phosphate  or  carbonate  of  lime  may  even  be  seen  with  the 
naked  eye  and  distinctly  felt  when  a  portion  of  the  brain  is  rubbed  be- 
tween the  fingers. 

Marc§  *  reports  the  case  of  a  man,  fifty-five  years  of  age,  who  died  in 
a  state  of  complete  dementia.  On  post-mortem  examination  the  mem* 
branes  nyere  found  adherent  to  the  brain;  in  the  centrum  ovale  of  both 
sides  there  existed  hsge  lacun.^  of  a  yellow  color  and  with  the  appear- 
ance of  elder-pith.  In  addition,  there  were  numerous  calcareous  incrus- 
tations forming  sharp  protuberances  and  giving  a  sensation  to  the  finger 
like  that  experienced  when  the  tongue  of  a  cat  is  gently  rubbed.  The 
capillaries  were  hkewiae  incrusted.  The  cerebral  substance  contained 
several  old  ha?morrhagic  foyers.  The  calcareous  concretions  were  found 
to  consist  of  crystallized  carbonate  of  hme  and  of  the  same  substance  in 
globular  masses.  Subjected  to  the  action  of  dilute  hydrochloric  acidf 
they  were  dissolved  with  the  evolution  of  carbonic-acid  gas;  an  oi^ganic 
substance  analogous  in  its  oharacteristios  to  the  corpKira  amylacea  re- 
mained; it  was  not,  however,  colored  blue  by  iodine. 

The  capillaries  surrounding  these  masses  had  undergone  various  de- 
grees of  calcareous  incrustation.  On  some,  the  crystals  were  scattered 
here  and  there  on  the  walls  ;  on  others  they  fonncd  groups  or  plaques^ 
more  or  less  enveloping  the  circumference  of  the  vessel.  There  were 
some  in  which  the  channel  was  entirely  obstructed  by  the  colorless  crye* 
tals,  without  any  other  foreign  matter,  fatty,  granular,  or  pigmentary, 
being  present. 

Thrombosis  of  the  cerebral  capillaries  may  also  be  the  consequence 
of  atheromatous  degeneration  aud  of  moniliform  dilatation. 

The  white  substance  of  the  cerebrum,  the  cortical  layer,  and  the  cor- 
pora striata  are  more  liable  to  be  the  seats  of  this  process  than  the 
other  parts  of  the  encephalic  mass. 

*  "Bulletin  de  U  KH-i^t^  inatomtque,*'  1863,  p.  458,  dted  by  Gmtrmc,  op.  «t,  p.  47S 
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CHAPTER  VI. 


OMBSMMAL    SOFTEITtN^. 


Ai  •  oanseqneDce  of  several  of  the  conditions  described  in  the  foro- 
gobg  JMigWy  and  especially  as  resulting  from  thrombosis  and  embolism 
in  th«r  various  forma,  cerebral  softening  naturally  comes  next  in  order 
for  ootisideration.  Most  authors  treat  of  it  in  direct  oonnectioo  with 
oblitcnition  of  the  cerebral  arteries;  but,  although  frequently  due  to 
tikis  cause,  it  may  be  produced  by  others^  and  occlusion  is  not  always 
followed  by  softening.  For  these  reasons  I  have  preferred  to  consider 
it  IS  it  really  is,  a  distinct  pathological  condition — as  much  so  as  solero- 
»  or  asy  other  morbid  anatomical  state. 

JSynptoniS. — When  softening  is  the  resxilt  of  hosmorrbage,  of  arterial 
■nboliam,  or  of  arterial  or  venous  thrombosis  or  embolism,  the  symp 
toot  peculiar  to  those  affections  are  first  met  with.  Thus  there  are 
bmiblas  of  the  intelligence,  the  sensibility,  and  the  power  of  motion, 
wch  afl  have  already  been  described  under  the  heads  mentioned,  and,  if 
tlM  Qiorbid  process  goes  on  within  the  cranium  to  its  full  development, 
ibire  are  peculiar  aggravations  and  the  evolution  of  new  symptoms. 
If  coma  has  existed  from  the  boginning,  it  may  continue  with  little  or 
ao  raoiasioti^  and  the  patient  may  die  without  regaining  consciousness, 
or  may  become  only  partially  sensible.  The  condition  of  softening  is 
not  ttfually  set  up  after  either  haemorrhage,  thrombosis,  or  embolism, 
till  ahoat  the  tenth  day,  though  some  cases  are  more  rapid  in  their 
and  the  symptoms  now  to  be  mentioned  are  those  which  are 
lent  with  what  some  pathologists  have  designated  the  "  second 
itage;**  tbe  "yellow  softening*'  of  others.  The  "first  stage,"  or  "red 
ififtaning^*  of  these  writers,  is,  in  my  opinion,  not  in  reality  softening, 
^^llxmlber  the  congestion  due  to  overaction  in  the  collateral  circulation. 
^^^Hn  atiditioo  to  the  continued  paralysis  of  motion  and  the  loss  of 
HBSiAiility  which  exist  on  one  side  of  the  body,  the  mental  s^nnptoma 
■  ^aooOM  more  strongly  marked.  There  may  be  delirium  with  the  ooour> 
of  hallucinations  and  delusions,  though  these  are  generaUy  eva- 
.t.  Occasionally  a  fixed  idea  obtains  possession  of  the  patient^a 
and  for  a  while  induences  him  in  his  conduct,  but  his  mental 
\i  not  strong  enough  to  enable  him  to  retain  it  for  any  length 
to  it  soon  yields  to  another. 

inteUigttDoo  is  notably  diminished,  so  that  the  patient  is  unable 

▼•  ma  exact  idea  of  his  situation,  or  to  obtain  a  moderately 

notioo  of  quite  simple  matters  which  may  be  submitted  £or 

hta  roimtal  action.     Thus  he  refuses  to  credit  the  assertion  that  he  is  ill, 

that  his  health,  both  in  mind  and  body,  is  excellent,  and  that 
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he  ia  fu'Iy  capable  of  transacting  Lis  business  or  of  performing 
Intellectual  operation. 

The  memory  is  invariably  impaired,  and  things  of  the  greatest 
familiarity  arc  forgotten.  Thus  a  patient  laboring  under  cerebral  soft- 
ening, the  result  of  emboHsmi  could  not  tell  his  wife's  name,  nor  by 
what  means  he  came  to  my  office.  Another,  sent  to  me  by  Dr,  Michel, 
of  St.  Louis,  in  whom  thrombosis  was  the  probable  cause,  could  not  tell 
me  where  he  came  from,  nor  the  names  of  his  children.  He  insisted 
with  great  ychemenoe  that  he  was  perfectly  able  to  attend  to  his  ordi- 
nary business,  and  yet  was  unable  to  add  three  numerals  together. 

In  another  case,  likewise  having  the  clinical  history  of  thrombosis^ 
which  I  saw  in  consultation  witli  my  friend  Dr.  J.  W.  Ranney,  of  this 
city,  the  patient,  a  gentk^man  of  about  sixty  years  old,  could  not  tell 
his  age;  declared  that  Dr.  Ranney,  whom  he  had  known  for  many 
years,  was  a  grocer,  "  who  lived  around  the  corner; "  and  held  to  the 
delusion  that  his  sons  had  made  several  forcible  attempts  to  rob  him. 

The  power  of  giving  the  attention  to  subjects  is  very  greatly  less- 
ened«  The  patient  may  seem  to  be  listening  to  what  is  said,  or  observ- 
ing what  is  passing  about  him,  but,  if  he  be  questioned  he  at  once 
shows  that  he  really  has  not  been  heeding  ;  even  when  things  are  for- 
cibly brought  to  his  mind,  and  he  is  told  to  mark  them,  he  is  incapable 
of  doing  so  to  any  considerable  extent. 

The  speech  is  almost  invariably  affected  either  in  the  form  oonsti* 
tuting  aphasia,  or  from  paralysis  of  the  tongue  and  other  muscles  eon- 
oemed  in  articulation.  Tliere  is  a  disposition  to  misplace  words,  or  to 
clip  them  by  cutting  off  the  last  syllable.  Thus  a  patient  reading  the 
title  of  a  book  in  niy  library  called  it  the  "  Unit.  Stat.  Dispenst.**  for 
United  States  Dispensatory;  another  was  the  "Philosoph.  as  Absol. 
Scien,"  for  Philosophy  as  Absolute  Science;  and  he  told  me  he  was  **a 
hiwy,  by  professi.,"  when  he  meant  to  say  Tie  was  a  lawj^er  by  profes- 
sion. The  same  fault  is  shown  in  reading  from  a  printed  page,  and  in 
writing.  Only  a  few  days  ago  I  received  a  letter  from  a  gentleman,  in 
which  the  final  letter  of  nearly  every  word  was  omitted*  The  emotions, 
especially  those  of  a  sorrowful  character,  are  very  easily  excited,  and 
therefore  the  least  untoward  event  causes  the  exhibition  of  feeling. 
Sometimes  the  patient  sheds  tears  without  being  able  to  assign  any 
cause,  or  may  get  into  uncontrollable  fits  of  weeping;  occasionally  ol 
laughing. 

All  these  symptoms  indicate  failure  of  the  mental  power,  but  it  ii^ 
nevertheless,  true  that  softening  of  the  cerebral  tissuo  may  exist  with- 
out the  manifestation  of  the  least  degree  of  imbecility.  It  not  unfre- 
quently  happens  that,  while  there  is  a  general  loss  of  intelligence,  soma 
one  or  two  faculties  of  the  mind  are  notably  increased  in  vigor. 

I  have  a  patient  now  im>der  my  charge  whose  intellectual  force  is 
greatly  reduced,  who  cannot  pronounce  the  simplest  sentence  correctly. 
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vbo  ifl  paralyzed  throughout  the  whole  of  one  side,  &nd  who  has  so 
lottt  the  sense  of  propriety  that  if  he  feels  the  desire  to  urinate  he  yields 
to  it  at  once,  no  matter  where  he  may  be  or  who  are  present,  but  whose 
voUtion&I  power  is  even  greater  than  before  the  accession  of  his  disease, 
"iTius  he  will  read  volume  after  volume,  turning  over  the  pages  regu- 
lirlyf  aiid  scarcely,  except  by  oversight,  skipping  a  word,  although  it 
is  very  oertain  be  does  not  comprehend  a  tenth  part  of  what  he  reads^ 
and  that  what  he  does  for  a  moment  understand  is  immediately  for^ 
goUea.  The  strength  of  his  will  is  also  shown  in  tho  impossibility  of 
iDducing  him  to  do  any  thing  which  either  caprice  or  habit  prompts  him 
out  to  do.  His  appreciation  of  harmony  has  become  so  sensitive  that  a 
disocml  of  sounds  made  on  the  piano  causes  him  real  mental  sii6Fering, 
whereaa  when  ho  was  in  health  his  musical  taste  and  discrimination  of 
tiM  pitch  and  quality  of  sounds  were  below  mediocrity. 

Drowsiness  is  Tory  generally  present;  at  first,  perhaps,  to  a  slight 
eixteut,  but  sooner  or  later  as  a  prominent  feature.  Headache  is  very 
OonunoQ^  and  is  usually  dull  and  circumscribed.  The  forehead  is  its 
oommon  seat*  Other  sensations  in  the  head,  such  as  vertigo,  full- 
weight,  and  constriction,  are  scarcely  ever  absent. 
Gradually,  the  condition  of  the  patient^  mentaUy  and  physically, 
weaker  aad  weaker,  and  death  ensues,  immediately  preceded 
tkmvulnons,  delirium,  or  a  combination  of  these  phenomena, 
unfrequently,  softening  of  the  brain  is  not  preceded  by  hssm* 
thrombosis,  embolism,  or  other  evident  affection,  but  begins 
obaovirely,  and  advunces  very  gradually.  Such  cases  are  often  directly 
doe  lo  diaease  and  obliteration  of  the  cerebral  c-apillaries,  as  described 
to  thm  Immediately  preceding  chapter,  or  they  may  bo  the  result  of  a 
■low  inflammatory  process.  In  thb  form  the  symptoms  make  their  ap- 
pMimnoe  in  succession;  but  the  paralysis,  instead  of  being  present  from 
tbv  inoeption,  comes  on  very  slowly,  commencing  as  a  slight  weaknesa^ 
OOCyoillMl  with  numbness,  in  one  or  more  of  the  extremities,  or  in  the 
iMe.  Ordinarily,  the  first  evidence  of  paresis  is  discovered  in  the  log, 
vUeii  is  not  lifted  clear  of  the  ground.  The  toe  consequently  strikes 
igaykfi  the  inequalities  of  tlio  pavement,  and  the  patient  is  apt  to  fall. 
Somodoiea  the  weakness  is  shown  by  the  leg  suddenly  giving  way  at 
ibo  knee,  I  have  had  several  patients  with  cerebral  softening,  in 
wlioia  this  accident  was  of  common  occurrence,  and  who  had  thereby 
reeeiired  serere  injuries.  Or,  when  the  arm  is  the  paretic  member,  the 
Kraap,  as  shown  by  the  dynuinometer,  is  materially  lessened  in  strength, 
and  things  hold  in  the  hand  are  dropped.  I  have  now  a  patient  in 
^large  to  whom  tho  affection  is  in  its  very  earliest  stages,  and  of  which 
tbe  obIj  manifestations  are,  clipping  of  the  words  in  speech  and  paresis 
of  one  ann. 

This  inability  of  the  muscles  to  maintain  a  continuous  contraction  for 
time,  though  met  with  in  several  other  affections,  is  to  some  e%- 
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tent  characteristic  of  cerebral  softening,  and,  in  conjunction  with  tlie 
other  phenomena,  is  a  valuable  indication.  Even  before  it  has  become 
80  far  developed  as  to  attract  the  attention  of  the  patient  or  those  abont 
hiniy  its  existence  may  be  ascertained  by  means  of  the  dynamograph 
described  in  the  preliminary  chapter  of  this  treatise.  It  will  often  be 
found  that  a  straight  line  cannot  be  made,  but  that  the  pencil  pu 
a  zigzag  course,  or  else  one  descending  with  more  or  loss  regularity. 

The  paralysis  usually  goes  on  to  complete  loss  of  power,  though  it« 
progress  is  often  very  slow,  and  is  marked  occasionally  by  periods  of 
decided  improvement.  At  these  times  the  patient^s  friends  imagine 
thikt  he  is  about  to  recover,  and  if,  as  is  sometimes  the  oase^  the  mental 
symptoms  are  likewise  mitigated,  their  hopes  are  stltl  further  exalted. 
It  is  necessary  that  the  physician  should  not  be  deceived.  In  a  case 
which  I  saw  in  consultation  with  Dr.  Chamberlain,  of  this  city,  I  diag^ 
nosticated  chronic  softening.  At  the  time,  there  were  feebleness  of 
memory,  paresis  of  one  side  of  the  body,  and  difficulties  of  speech.  I 
gave  an  unfavorable  prognosis,  but  soon  afterward  amendment  began, 
and  the  patient,  who  was  an  insurance  agent  or  appraiser,  resumed  hb 
business  to  some  extent,  I  nevertheless  adhered  to  my  opinion,  for  I 
had  seen  too  many  cases  of  similar  character  to  bo  deceived  in  so  dear 
a  one  as  this.  I  never  saw  the  patient  again,  and  am  therefore  unac- 
quainted with  the  subsequent  phenomena,  except  that  about  a  ye*r 
afterward  I  was  invited  by  Dr.  Chamberlain  to  be  present  at  the  post- 
mortem examination.  His  brain  ooutained  k  foyer  of  softened  tissue  as 
large  as  a  walnut,  apparently  the  result  of  obliteration  of  the  posterior 
branch  of  the  left  middle  cerebral  artery,  and  involving  a  portion  of  the 
middle  lobe  of  the  left  hemisphere. 

In  another  case,  which  I  had  very  thorough  opportunity  for  st 
ing,  the  patient,  a  gentleman  thirty -five  years  of  age,  was  the  sub; 
of  chronic  softening,  without  any  history  of  previous  lesions*  The  dis- 
ease  had  come  on  very  insidiously,  first  showing  itself  by  a  slight  im- 
pediment of  speech  and  impairment  of  memory.  Gradually  he  lost 
power  in  both  arms  and  both  legs,  though  the  right  side  was  more 
aiTocted  than  the  left.  His  gait  became  titubating,  and  although  he 
never  lost  the  ability  to  walk,  yet  he  did  so  with  great  and  increasing 
difficulty.  But  his  stages  of  apparent  improvement  were  at  first  nu- 
merous and  well  marked,  Hia  memory  at  such  times  was  stronger,  his 
countenance  brighter,  his  articulation  distinct,  his  emotions  more  under 
command,  his  power  of  attention  increased,  his  intelligence  equal  to  all 
ordinary  occasions,  and  his  walk  free  from  any  sign  of  debility.  Then 
all  these  steps  would  be  suddenly  lost,  and  he  would  again  become 
imbecile  and  weak.  Finally,  a  severe  convulsion,  more  evident  on  the 
right  side  than  the  left,  supervened  one  evening  after  dinner,  as  he  was 
quietly  smoking  a  cigar.  Between  seven  and  twelve  o'clock  that  night 
ho  had  over  a  hundred  fits.     He  died  at  the  latter  hour,     TJi©  post- 
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faitem  examination  rerealed  the  existence  of  a  large  leutre  of  soft- 
en? •  1  ving  the  middle  lobe  of  the  left  hemisphere. 

•  lies  the  course  of  the  disease  is  still  more  irregular.  No 
ifideaoe  of  cerebral  disorder  is  perceived  beyond  aphasia,  and  the 
p4ti^nt  remains  in  the  full  possession  of  his  intellect,  and  without  pa* 
mlysis^  tip  to  a  short  time  before  death,  Dm^nd-Fardel '  cites  the  case 
of  a  man,  thirty  years  of  age,  who  entered  the  H6tel  Dieu,  presenting 
lO  tbe  signs  of  pulmonary  phthisis.  In  a  few  days  afterward  he  expe- 
jjtticed  dlHicuIty  of  articulation,  in  thirty  hours  he  became  comatoa^ 
Hid,  in  twenty  more,  died.  The  post-mortrm  examination  revealed  the 
«sist«iic«  of  softening  of  the  inferior  surface  of  the  left  middle  lobe 
of  Ae  cerebrum.  Although  it  is  not  so  stated — ^Durand-Fardel  hav- 
B^  written  previous  to  Virchow's  observations — there  is  little  doubt 
lllftt  the  cause  of  the  softening  was  an  old  embolus  in  the  left  middle 
•erebml  artery. 

LaUomand,*  in  his  first  letter,  cites  several  cases  in  which  the  dis- 
marked  by  singular  symptoms,  such  as  convulsions,  contrao- 
aod  delirium. 

In  m  case  which  I  saw  in  consultation  with  Prof.  C.  A.  Budd  and 
Dr.  J.  T.  Taylor,  occurring  in  a  gentleman  about  thirty-five  years  of 
age,  there  were  coma  and  violent  hemi-convulsions,  evidently  due  to 
•oft«ning  from  embolism,  of  which  there  had  been  two  attacks,  the 
lail  9»Tenl  weeks  previously.  Death  ensued,  but  no  post-mortem  ex- 
•mmation  wma,  I  believe,  obtained. 

A  g<»ntleman  is  now  under  my  charge  who  has  valvular  disease  on 
tht  left  Hide  of  the  heart,  the  consequence  of  rheumatic  endocarditis, 
and  who,  six  months  since,  had  an  apoplectic  attack  conjoined  with 
apbsBiB  and  right  hemiplegia.  He  soon  became  able  to  speak  pretty 
vella  «i»d  regained  power  and  sensibility  to  a  great  extent  in  the  para- 
lyMd  Umba.  During  the  past  two  weeks,  however,  he  has  exhibited 
yBHitomi  of  mental  derangement,  as  shown  by  the  existence  of  ha)- 
toetDaiiooa  and  delusions,  and  is  gradually  losing  the  power  of  motion 
and  of  sensation  on  the  right  side.  His  speech  is  as  perfect  as  it  ever 
w^a,  tod  there  is  yet  no  sign  of  dementia. 

It  bas  happened  that  individuab  have  died  who,  on  post-mortem 
emuanoAtion,  were  found  to  have  softening  of  the  brain,  but  who, 
Kfe,  bad  exhibited  no  symptoms  of  this  or  any  other  cerebral 
Roetan,  who  was  the  first  to  write  systematicaUy  on  the 
,  refers  to  such  cases,  and  Durand-Fardel  is  still  more  explicit. 
Th^  Utter  iays  : 

*•  We  meet  with  softening  of  the  brain  in  persons  who,  up  to  the 
time  of  death,  had  presented  no  appreciable  derangement  of  the  oere- 

>  *'  Traits  do  fmaoaiMeBieal  oii^ral<*  Paria,  ia43. 

<  *■  RvdiOTvliet  ■liilwtitne.pethologiqoaf  lur  rcne^phftle  et  §e»  dftpendancen,''  Paris, 
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'^^ral   functions,  and   in   whom  softening  has    been   developed    wi 
having  given   any  evidence  whatever  of  its  existence."     In   such  in- 
stances the  vvhite  matter  of  the  hemisphere  can  alone  be  involved. 

One  such  case  verified  by  post-morten  examination  has  occurred 
within  ray  own  experience.  The  patient,  a  soldier  of  the  Second  United 
States  Infantry,  died  at  Fort  Riley,  in  Kansas,  of  which  post  I  was 
medical  officer,  of  clironio  dysentery,  the  result  of  exposure.  There 
were  no  mental  symptoms,  no  difficulty  of  speech,  no  paralysis;  notlung, 
in  fact,  indicating  the  existence  of  brain*disease.  He  died  in  full  pos- 
session of  his  intellectual  faculties,  The  post-mortem  examination  re- 
vealed the  exiFtence  of  ulceration  of  the  small  intestines,  and,  as  tbo 
cause  of  death  was  very  evident,  the  brain  was  not  examined.  I  nw 
served  it,  howevor,  for  purposes  of  study,  and,  on  making  a  section  of 
the  right  bemisphore  an  hour  afterward,  discovered  an  encysted  centre 
of  softening,  inLiludiiig  more  than  two -thirds  of  the  posterior  lobe.  The 
right  posterior  cerebral  artery  was  entirely  obliterated  by  thrombosis. 
Tlie  man  had  been  at  the  fort  several  months,  and  bad  never  made 
complaint  of  any  illness  till  he  was  attacked  with  dysentery  six  weeks 
before. 

The  duration  of  cerebral  softening  is  very  variable.  Rostan  found 
it  to  range  from  a  few  days  to  several  years,  Andral,  from  an  analysis 
of  one  hundred  and  five  cases,  found  that  the  period  was  from  twelve 
days  to  three  years.  The  most  rapid  case  occurring  in  my  experience 
terminated  in  death  at  the  end  of  eighty  hours.  Some  confusion  on 
this  point  has  arisen  from  the  fact  that  some  authors  regard  embolism 
and  thrombosis  as  essentially  identical  with  softening,  a  doctrine  which 
is  clearly  erroneous,  as,  in  many  cases  of  these  affections,  recovery  or 
death  may  take  place  without  the  stage  of  softening  being  reached. 
In  the  case  above  referred  to,  post-mortem  examination  showed  tbat 
the  condition  known  as  yellow  softening  was  just  making  its  appear- 
ance. As  I  have  already  stated,  I  cannot  regard  the  alteration  called 
by  some  pathologists  red  softening  any  thing  more  than  the  congestion 
due  to  the  active  collateral  circulation. 

The  case  of  longest  duration^  of  which  I  have  any  personal  knowl-, 
edge,  was  that  of  an  eminent  scientific  gentleman,  who  had  suffed^^H 
from  the  s^inptoms  of  softening  of  the  brain  for  nearly  four  years,  wbaP 
he  died.     There  was  no  post-mortem  exajninaiion,  but  the  history  of 
the  case  was  that  of  tbrombosis  of  the  left  middle  cerebral  artery,  and 
the  course  of  the  disease  left  no  room  for  doubt  as  to  its  nature. 

The  symptoms  of  cerebral  softening  which  I  have  specified  are 
those  which  are  in  general  the  result  of  the  morbid  processes  existing  iu 
the  cortical  substance  of  the  hemispheres,  or  in  the  optic  thalami,  o>* 
corpora  striata.     Generally,  as  Laborde  *  has  shown,  whenever  the  oofti* 

* "  Le  r&molliasemeai  ei  li  (Kmgestion  du  ccrveaa  ptindpaleiDieiit  cooflidirte  ches  tc 
rielikrd,"  Paris,  18d6,  p.  l^dttq. 
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Ci]  iobsUuice  is  the  seat  of  softening  thero  is  at  least  one  other  centre 
occnpjin^  the  central  part  of  the  brain,  or  especially  the  corpus  stria* 
tmn  or  optic  thalamus.  But  the  other  portions  of  the  encephalic  mass 
%n  Ikblo  to  be  simil&rly  aHected,  and  then  the  phenomena  are  of  a  tlif- 
tsrsiit  character. 

Til tia  the  pons  Varolii  may  undergo  softening  from  occlusion  of  the 
basilar  artery,  or  of  one  or  more  of  its  transverse  branches,  or  from  disease 
of  it»  capillaries,  or  from  chronic  inflammation  of  its  substance,  and  If  the 
diseaae  be  limited  to  this  ganglion  there  is  no  marked  mental  detcriora- 
ttoo  or  other  evidence  of  intellectual  derangement.  The  symptoms  are 
w  the  main  connected  with  sensibillt}',  and  the  power  of  motion  with  ar- 
ttralatlion,  and  with  the  respiratory,  circulator}',  and  stomachal  functions, 
IS  ovidenoed  by  dyspnoea,  irregular  action  of  the  heart,  and  nausea  and 
roatiting«  In  the  case  of  an  elderly  gentleman  whom  I  saw  m  the  early 
part  of  1874,  and  who  had  been  adected  for  about  a  year,  there  was 
almost  complete  paralysis  of  the  lower  part  of  the  face  on  both  sides, 
there  waa  great  dilTiculty  of  swallowing,  the  tongue  could  not  be  pro- 
tradedi  speech  was  very  indistinct,  the  respu-ation  and  action  of  the 
heart  were  irregular,  and  the  limbs  were  partially  paralyzed.  There  was 
a  general  loss  of  sensibility  throughout  the  whole  body,  and  attacks  of 
rertigo  and  epileptiform  convulsions  had  been  frequent.  At  the  aarao 
tbe  intellect  was  as  clear  and  exact  in  its  operations  as  It  ever  had 
I  diagnosticated  glosso-labio'laryngeal  paralysis,  and  expressed 
die  opinion  that  the  patient  would  not  live  over  a  month.  lie  died  in 
two  weeks.  The  post-mortem  examination  showed  the  hemispheres  and 
oerel>eUum  and  the  membranes  to  be  healthy.  The  basilar  artery  was 
eotindy  dosed  by  a  thrombus.  The  pons  Varolii  was  as  soft  as  cream, 
mud  ibe  membranes  peeled  off  as  easily  as  if  they  had  never  been  at* 
taolied  to  it.  Examined  microscopically  after  due  preparation,  the  oap- 
iliariM  were  found  to  be  in  a  state  of  atheromatous  degeneration.  The 
BMxiunA  oblongata  was  not  softened,  but  extreme  atrophy  of  nerve-colls 
bad  taken  place  in  the  nuclei  of  the  facial  nerve  of  both  sides.  Tills 
point  will  be  further  considered  under  the  head  of  atrophy  of  nerve-oelb. 

Softening  of  the  cerebellum  can  scarcely,  in  the  present  state  of  our 
IcDOwlodge,  bo  diagnosticated  from  any  other  affection  of  that  organ, 
TTie  rapid  form,  such  as  results  from  embolism  of  the  larger  vessels,  pre- 
■eoia  BO  many  analogies  with  ha^morrhago  that  there  are  no  sure  signs 
bj  winch  a  discrimination  can  be  mado^  and  the  slow  form  due  to  disease 
of  lbs  oapillAries  or  to  chronio  inflammation  is  not  distinguished  from 
or  tumor.  But  it  may  be  inferred  that  the  cerebellum  is  the 
of  structural  change  when  the  category  of  symptoms  cited  under 
bead  of  cerebral  hemorrhage  Ls  prese  it,  and  the  history  of  the  case 
win  oHeo  aid  ns  in  forming  an  opinion  of  its  nature  not  very  wide  of 


Wbeii  doitb  reeolta  from  cerebral  softening,  it  maj  be  din^Iy  due 
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eitber  to  the  disease  itself,  or  to  some  intercurrent  aftection.  Thus 
patient  may  die  from  pure  exhaustion  or  from  slow  asphyxia  caused  by 
the  imperfect  action  of  the  respiratory  function,  or  he  may  choke  to 
death  either  by  being  unable  to  swallow  food  which  he  has  taken  into 
his  mouth,  or  by  the  regurgitation  of  the  contents  of  the  stomach  during 
a  convulsion,  or  a  severe  convulsive  seizure  may  cause  immediate  as 
phyxia,  or  a  series  of  convulsions  may  produce  a  more  gradual  asphyxia, 
or  he  may  die  in  a  state  of  profound  coma. 

The  inttjrourrent  affections  may  be  either  meningitis  or  hypostatic 
congestion  of  tho  lungs  from  long  confinement  to  the  recumbent  pos- 
ture, or  diarrhijea,  or  a  fresh  attack  of  thrombosis  or  embolism* 

Causes,^— The  etiology  of  cerebral  softening  has  already  been  con- 
sidered to  some  extent  under  the  heads  of  cerebral  haimorrhagc,  and 
obliteration  of  cerebral  arteries  and  veins  and  of  the  oapiUaries,  Irom 
embolism  and  thrombosis,  of  which  conditions  it  is  so  often  a  sequence; 
but,  as  it  may  occur  without  having  been  preceded  by  either  of  these  or 
other  noticeable  affections,  a  few  additional  ubsen'ations  are  necessary. 

Age  Is  certainly  a  strong  predisposing,  if  not  an  actual  exciting 
causoy  although  the  disease  is  observed  at  all  periods  of  life.  Rostan, 
whose  cases  were  collected  at  the  Salpetrifire,  a  hospital  containing  only 
old  women,  found  that  there  wore  ten  cases  in  persons  between  the  ages 
of  sixty  and  sixty-nine,  twenty  between  seventy  and  seventy-nine,  and 
ten  between  eighty  and  eighty-seven.  Andral,  excluding  cases  oocof 
ring  in  infants,  found  that,  of  one  hundred  and  fifty-three  cases,  thefi 
were  between  the  ages  of 
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Durand-Fardel,  from  an  analysis  of  fifty-five  cases,  found  betwi 
the  ages  of 
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The  period  of  life^  therefore,  at  which  softening  is  most  apt  to  occur, 
is  from  the  age  of  fifty  to  eighty. 

During  the  past  tea  yearS|  forty-five  cases  of  cerebral  softening,  not 
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tbe  result  cither  of  hiistnorrhagc,  arterial  embolism,  or  of  arteiial  or  ve- 
notis  thrombosis,  have  been  under  my  care  or  been  seen  by  me  in  consulta^ 
tba.  Of  these,  one  was  under  twenty  years  of  age;  four  were  between 
twenty  and  thirty  years;  nine  between  thirty  and  forty;  twelve  between 
forty  and  fifty;  eight  between  fifty  and  sixty;  eight  between  sixty  and 
Btrcnty;  and  three  between  seventy  and  eighty.  The  general  results, 
tbereCore,  go  to  show  the  greater  proclivity  which  advanced  age  gives 
Co  iho  oocurrence  of  the  disease.  In  one  of  those  between  seventy  and 
flighty,  the  mind  was  scarcely  impaired  till  about  two  months  before 
dolfay  though  there  had  been  paresis,  headaohe,  and  aphasia^  for  two 

Xo  definite  statistics  have  been  collected  relative  to  the  influonoe  of 
sex,  although  the  opinion  appears  to  prevail  that  the  affection  is  more 
liabte  to  occur  in  females  than  in  males*  Of  the  forty-five  cases  just 
isied,  twenty-nine  were  males  and  sixteen  females, 

Tbe  season  of  the  year  does  not  appear  to  exercise  much  influence, 
Dorand-Fardel,  from  sixty-three  cases,  found  that  seventeen  occurred  in 
winter,  thirteen  in  spring,  twenty  in  summer,  and  thirteen  in  autumn.  I 
bare  found  it  difficult  in  many  cases,  from  the  insidious  or  latent  charao- 
tor  of  tbe  early  symptoms,  to  fix  the  period  of  beginning  with  accuracy* 

Intense  and  long-continued  intellectual  exertion  is  one  of  the  most 
oomipon  causes  of  cerebral  softening.  Elev^eu  of  tbe  cases  occurring  in 
ly  ex|>erieuce  were  clearly  the  result  of  this  cause.  Severe  and  pro- 
ed  emotional  disturbance  waa  apparently  the  cause  in  four  cases. 

Bof  tAO,  among  the  oauses,  cites  insolation,  the  action  of  intense  co1d| 

wa  upon  the  fiead,  and  excessive  use  of  alcoholic  liquors. 

Tbe  infiuence  of  obliteration  of  the  cerebral  arteries,  sinuses,  yeins^ 
and  cipillaries,  in  producing  partial  cerebral  an:emia,  and  hence  as  lead- 
ing to  the  supervention  of  softening,  has  already  been  dwelt  upon  at  suf- 
fident  length, 

IHa|^Ofli& — ^The  history  of  haemorrhage,  thrombosis,  or  embolism, 
irlieii  tliese  conditions  have  either  of  them  given  rise  to  softening,  will 
aid  in  the  diagnosis,  Ttie  signs  which  serve  to  distinguish  these  afTeo- 
tioos  from  others  have  already  been  amply  considered. 

When  there  is  no  such  previous  clinical  history,  softening  of  the 
bfmin  may  be  confounded  with  chronic  meningitis,  meningeal  hteraor* 
riuge,  or  tumors.  From  olironic  meningitis  it  is  to  be  distinguished  in 
many  eases  by  the  facta  that  in  the  former  the  heedaobe  is  generally 
fjiffnaed,  while  in  softening'-  it  is  fixed,  that  the  paralys.is  is  more  limited, 
ilmt  tlicrc  are  frequent  spasms  of  the  Umbs,  that  there  are  well-marked 
C^rile  exacerbations,  and  that  there  is  not  the  progressive  enfeeble- 
meni  of  the  intellect  so  oharacteristio  of  the  vast  majority  of  oases  of 
onrebfml  softening.  At  the  same  titne  it  must  be  admitted  that  the  dL'ig- 
•ometimes  cannot  be  clearly  made  out. 

In  meningeal  hieiiiorrhage  coma  occurs  as  an  early  symptom,  gnidu* 
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ally  increasing  in  intensity,  whereas  in  softening  it  comes  on  at  a 
period.  Hrematoma  of  the  dura  mater,  however,  may  readily  be  con- 
founded with  softening.  The  history  of  the  case  will  aid  in  the  fomiA* 
tion  of  a  correct  diagnosis. 

In  tumors  the  most  prominent  symptoms  ore  pain  and  convulsions, 
while  the  intellect  usually  remains  unaffected.  The  pain  la  exceedingly 
intense,  while  in  softening  it  is  dull*  The  speech  in  tamoi-s  is  generally 
unaffected. 

Prognosis. — Cerebral  softening  in  general  ends  in  death*  Neverthe- 
less, it  is  not  altogether  hopeless.  If  the  patient  he  young,  of  good 
eonstitution,  and  of  temperate  habits  ;  if  the  centre  of  softening  be 
small,  and  not  involving  the  more  important  parts  of  the  bmin,  there  is 
some  encouragement  to  expect  a  favorable  termination.  Some  of  the 
cases  cited  in  this  chapter  go  to  show  that  recovery  is  possible,  and  I 
have  certainly  seen  others  with  tlie  ordinary  initial  symptoms  of  cere- 
bral softening  recover  with  appropriate  medication.  Such  paticnta, 
however,  were  all  under  the  age  of  forty,  and  wore  of  good  constitution 
and  habits.  In  softening  due  to  embolism,  and  occurring  after  rheuraa* 
tism  and  endocarditis,  the  liability  to  future  attacks  must  not  be  over- 
looked. I  have  seen  as  many  as  six  attacks  of  embolism  occurring  in 
the  same  patient,  and  yet  no  morbid  condition  beyond  that  of  amemia 
set  up,  and  again  ca^cs  in  which  a  single  embolus  has  caused  softening 
and  death. 

Morbid  Anatomy,— In  the  softening  of  the  brain  which  results  from 
the  obliteration  of  arteries  or  veins  by  embolism  or  thrombosis,  the  first 
stage  after  that  of  congestion  from  the  excessive  action  of  the  collateral 
circulation  is  what  is  called  yellow  softening.  This  is  not,  as  some 
authors  have  supposed,  produced  by  the  infiltration  of  pus  into  the 
cerebral  substance,  but  is  caused  by  regressive  metamorphosis  of  tha 
brain-cells  into  fat,  the  granules  of  which  are  mixed  with  the  coloring 
matter  of  the  blood  which  gives  rise  to  the  peculiar  yellow  color.  The 
white  corpuscles  of  the  blood  also  undergo  degeneration  into  fat. 

These  altered  white  coqjuscles  wi?re  described  by  Gluge  *  as  inflam- 
mation corpuscles,  under  the  idea  that  softening  was  always  the  result 
of  inflammation.  Laborde,'  who  has  studierl  this  subject  with  great 
success,  shows,  however,  very  conclusively  that  the  transformation  is  a 
true  degeneration,  a  part  of  the  fat-corpuscles  being  derived,  as  stated 
above,  from  the  nervous  fibres,  the  cylinders  of  which  disappear,  the 
contents  being  extravasated,  and  with  the  mjeline  being  converted  into 
fat;  and  another  part  consisting  of  altered  white  blood-corpuscles.  At 
this  time  the  cerebral  tissue  is  pulpy,  constituting  a  centre  of  softening 
or  Vk  foyer y  the  consistence  of  which  is  greater  at  the  circumference  tbao 
at  tlie  centre.     The  blood-vessels  passing  through  the  disorganized  por- 

»  ••  Atliia  of  Pathological  Histology."     Translated  by  Leidy,     Philadelphia,  1858, 
»  Op.eU. 
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tiao  are  easily  separated  from  the  periTascular  tissue  and  are  oovorod 
witli  oQ-globules. 

The  second  stage  is  designittcd  wjjite  softeoing,  and  in  it  the  brain* 
fabstanoe  loses  altogether  its  morphological  characteristics,  and  appears 
M  a  white,  oream-like  matter  so  soft  that  a  weak  stream  of  water,  al- 
lowed to  impinge  upon  it,  washes  it  away.  In  this  aemi-Uqtiid  matter, 
whitt^i  flakes  of  denser  tissue  are  suspended.  Microscopical  exaraina- 
tioQ  showft  that  all  traces  of  nervous  structure  have  disappeared,  and 
that  no  anatomical  elements  remain  except  oil-globides  and  organic  oor* 
puselea  somewhat  resembling  leucocytes. 

When  the  morbid  process  involves  the  cortical  substance  of  the 
Mrebrum,  the  convolutions  undergo  a  peculiar  kind  of  transformation 
first  pointed  out  by  CruveiJhior,  and  then  by  Durand-Fardol  *  as  occur- 
ring in  the  senile  form  of  softening. 

Tlib  b  characterized  by  the  formation  of  yellow  plates,  irregular  in 
form,  soft  to  the  touch,  but  yet  sufficiently  dense  to  resist  the  action  of 
a  thin  iitream  of  water.  Microscopically  they  are  seen  to  consist  of 
imcleaterl  fibres,  fat -corpuscles,  fat-globules,  and  degenerated  capillaries, 
with  blood-crystals  and  granular  matter.  Essentially,  therefore,  they  are 
formed  of  connective  tissue. 

The  degenerated  nerve-tissues,  constituting  a  focus  of  softening, 
inay  andergo  absorption.  In  such  a  case,  a  cicatrix,  similar  in  general 
efaftnMiieristics  to  that  resultLug  from  the  curative  process  of  haemorrhage, 


In  the  softening  resulting  from  inflammation,  a  somewhat  different 
■oi  of  morbid  appearances  exists.  Tlirombosis  and  embolism  produce  a 
tfue  death  of  the  parts  previously  supplied  by  the  occluded  vessels,  a  ne- 
Cfobloflii)  as  it  baa  been  called  by  Virchow,  The  process  is  accompanied, 
M  W5  have  seen,  by  degeneration  of  the  nervous  tissue,  but  in  the  soft- 
tniog  due  to  inflammation  new  formations  result.  Sometimes  the  two 
ooeztst,  but  the  latter  is  occasionally  an  entirely  independent  action. 

When  such  is  the  case,  connective  tissue  is  generated,  and  the  uer- 
row  sabstance  is  rapidly  broken  down.  An  exudation  of  an  albumi- 
iio«H  iioid  containing  fine  granules,  the  disintegrating  nervous  substance 
aikl  Qumerous  flakes  of  coagulated  fibrine,  takes  place,  and  with  blood- 
OOffraaolas  causes  the  centre  of  softening  to  present  the  appearance  of  a 
rwitliili  pti3taceous  mass,  easily  washed  away  by  the  action  of  a  weak 
ftro«m  of  water.  With  age  the  color  of  this  softened  tissue  becomes 
bf^WQ  or  yellow.  Sometimes,  when  the  inflammation  has  extended  to 
tb«  devfkor  parts  of  tho  cerebrum,  the  contents  of  the  cyst  are  penc* 
timlfsd  by  the  new  connective  tissue.  The  pulpy  mass  undergoes  partial 
alMorpdofi,  and  is  replaced  by  a  white  turbid  liquid,  called  by  Cruvcil' 
Uer  and  Dechambre  "milk  of  lime"  (lait  de  chaux).  Du rand  Fardel 
dMgnatea  tltis  form  of  softening  ^*  cellular  infiltration.** 

*  « lUUdiei  dm  ricUlani*,"  Pam,  1854,  p,  1% 
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The  softening  resulting  from  occlusion  of  the  oapillaries,  a  condition 
not  recognizable  during  life,  docs  not  differ  essentially,  except  in  its 
situation,  from  that  which  follows  embolism  or  thrombosis  of  the  larger 
vessels.  The  centres  of  the  process  are,  however,  smaller,  are  generally 
nnmarous,  and  usually  met  with  either  in  the  cortical  or  white  sub- 
stance, or  in  the  corpora  striata.  The  morbid  anatomy  of  the  affected 
vessels  has  been  suflioiently  considered  in  the  previous  chapter. 

When  disease  of  the  capDIaries  has  been  the  cause  of  the  softening, 
these  may  be  niptured,  and  we  meet  with  minute  extravasations  of 
blood  in  the  disintegrated  perivascular  tissue,  constituting  the  "  capillary 
hncmorrhiige  "  of  Cruveilhier. 

Pathology.— T!ie  first  definite  accounts  of  cerebral  softening  were 
given  by  Lalleraand  '  and  Rostan,*  both  of  whom  published  their  works 
in  the  same  year,  1820. 

In  the  very  beginning  of  his  first  letter,  Lallemand  awards  to  MBI. 
R^»cttmier,  Bayle,  and  Cayot,  the  credit  of  describing  the  condition  under 
consideration,  and  of  giving  it  the  designation  by  which  it  is  so  general- 
ly known,  even  out  of  France,  of  ramollissement,  Lallemand  then  pro 
ceeds  to  define  the  terra  by  saying  that,  by  ramollissement  of  the  brain, 
he  understands  a  kind  of  liquefaction  of  a  part  of  its  substance,  the  re- 
mainder preserving  its  ordinary  consistence.  Ho  then  quotes  oaaes 
from  Morgagni  and  Abercrombie,  and  cites  others  from  his  own  experi- 
ence; and  then  concludes  by  declaring  that  he  docs  not  hesitate  to 
range  cerebral  softening  among  the  inflammations,  in  which  opinion  he 
is  supported  by  Abercrombie/  Rostan  *  regarded  the  disease  as  some* 
times  being  due  to  inflammation,  and  sometimes  to  degeneration  of  the 
blood-vessels.  Bouillaud  *  viewed  it  as  an  anatomical  feature  of  inflam- 
mation. CruveOhier*  considered  what  he  called  red  softening  as  restdt- 
ing  from  the  capillary  ha?morr!iage  previously  mentioned,  and  that  other 
forms  were  certainly  due  to  inflammation. 

Andral '  recognized  the  fact  that  softening  might  result  from  inflam* 
mation  or  capillary  hiemorrhage,  but  he  also  insisted  that  it  might  be 
due  to  special  altenttions  of  nutrition,  caused  by  different  morbid  infiu- 
enoes,  such  as  obliteration  of  the  arteries  supplying  the  brain,  or  im- 
poverishment of  the  blood. 

MM,  de  la  Berge  and  Monneret  •  adopted  in  part  the  views  of  Ros- 
tan relative  to  degeneration  of  the  cerebral  vesseb  as  a  cause  of  softeia- 

>  *'  Recberchea  aaatomico-pathologiquea  anr  rencdplmle,"  FariB,  1890. 

*  **  Recherches   Bur  le  ratnolUesemcnt  dn  cerveau,"  Paris,  1820,     My 
Bofitan^s  work  arc  to  the  second  edltioD,  of  1B23, 

»  Op,  eU,,  p.  205.  *  Op,  cit.t  chitpter  viL 

*  "Traits  de  reacdphalite,"  Paris,  182B. 

*  Art,  **  Apoplcxie,'*  In  **  Dictiomukire  de  m^decine  ct  dia  chinirgie  pratiques.** 
'  **  CluilquG  mddkalc" 

*  ^  Compendium  de  m^ecine  pratiqiie.^ 
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ing.  C&rswell '  regarded  softening  occurring  during  life  as  being  af- 
fected by  these  circumstances — inflammation,  obliteration  of  arteries^ 
tnd  modification  of  nutrition. 

Fuohs'  appears  to  think  that  inflammation  is  not  a  necesaaty  ante- 
oedent^  but  that  congestion  Ls.  He  also  admits  obstruction  of  the 
arteries  at  the  base  of  the  brain  to  be  a  cause. 

The  fituiUes  of  Durand-Fardel  *  have  been  very  thorougli,  und  have 
oontributed  greatly  to  our  knowledge  of  cerebral  softening.  According 
to  him,  the  aifection  is  an  inflammation  which  does  not  differ  essentially 
from  other  inflammations  occurring  in  the  young  or  old.  White  soften- 
Ing  he  regards  as  the  chronic  form  of  the  disease. 

Other  pathologista  published  the  results  of  their  observations  and 
fenecaUy  to  the  same  effect  as  those  which  have  been  quoted,  viz.,  that 
oenbfml  softening  was  an  inflammatory  process,  and  sometimes  one  fe- 
ftiltlng  from  obliteration  or  disease  of  the  arteries.  A  few,  however, 
Ikdld  to  the  view  of  Lallemand  and  Durand-Fardel,  that  inflamnjatiou 
WM  always  the  starting-point. 

la  1847  Virchow  published  his  observations  relative  to  embolism,  and 
the  partial  cerebral  anaemia  produced  by  occlusion  of  an  artery  thus  be- 
a  recognized  (act.  In  reahty,  it  came  to  be  regarded  as  the  owly 
oapable  of  giving  rise  to  softening,  and  many  pathologists  of  the 
proaent  day  entertain  such  an  opinion.  But  I  think  this  is  carrying  the 
theory  further  than  facts  will  warrant.  I  cannot  altogether  disregard 
the  researches  of  Durand-Fardel,*  Calineil,*  Ilokitansk}^'  Wedl,*  and 
others,  and  although  I  cannot  agree  that  all  cerebral  softening  ia  a  con- 
■iOi|uenoe  of  inflammation,  I  am  very  sure  it  has  this  and  other  causes 
bMldee  thrombosis  and  embolism.  Calmeil^s  w^ork  is  a  monument  of 
ottrefttl  observations  and  scicntifio  deductions,  and  his  fifth  chapter  (tome 
tL),  entitled  "  2>tf  ramoUimemcjU  ctrhbral  local  aig^ty  ou  de  Fencipha^ 
Uit  lo^ah  aigud  sans  cailiols  sanguins  sikgeant  aoit«  la  forme  d^un/oyer 
Mi  4!m  fhuieurs  foysrs  circonscriUy  soil  h  la  surface^  soU  dans  la  pnh 
fimdmw  ds  la  masss  snctp/taliguey^^  coutaina  oases  which  are  amply 
eoficient  to  establish  the  poiitt  for  which  he  contends.  He  shows,  too, 
ia  olbor  chapters  of  his  treatise,  that  softening  results  about  the  periph> 
e«y  ot  olota  due  to  cerebral  haemorrhage. 

The  weak  feature  of  Cahnell^s  otherwise  very  complete  work  is,  that 
be  altogether  ignores  Virchow,  and  thoa©  after  him,  who  hav©  confirmed 
his  facts  and  theories. 

ef  Organs,**  in  *"  Cjclapmdla  of  PncUc&l  Hcdidn<*  vol  It.,  p.  1*1% 


'  **  D«ol)achtiiiig«Q  and  DomcrkangeQ  iiber  Gehiritcnreichung/*  Lotpiig,  1998. 

*  "TniiU  do  nunolliwoacal  du  ccrrcau,"  ParU,  1843. 
«  ^'Mdndtea  dM  Ticitlard^"  Paris,  18D4. 

*  *Tralt4  det  maladies  inflammttolres  du  oerrcau,"  Parts,  tS69. 

*  "*  Pathological  Anatomj/*  Sydenham  flodetj  translation,  18^0. 

*  *  Hidini— »i  of  Palh^logioal  Hbtolpgy,*^  Sydenham  Sociotj  ^anslation,  16BS. 
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Soulier,*  on  the  other  band,  can  see  in  softening  nothing  of  tlw 
nature  of  inflammation.  For  bim  it  is  always  a  necrobiosis,  produced 
by  the  cessation  of  the  physiological  action  of  the  blood,  obliteration  by 
embolus  or  thrombus,  by  diminution  of  the  calibre  of  the  vessels,  or  oc- 
clusion resulting  from  atheroma  or  obstruction  of  a  vein  or  sinus.  He 
admits  that  the  obliteration  of  an  artery  may  cause  congestion  behind 
the  point  of  obstruction,  by  which  the  coagulation  and  capillar}'  hsemor- 
rhage  of  acute  softening — the  capillary  apoplexy  of  Cruveilhier — are  to 
be  explained-  This  red  ramollissemcnt  has,  however,  nothing  of  the 
nature  of  inflammation  about  it. 

The  only  points  in  which  I  diflfer  with  Soulier  are,  that  I  cannot 
regard  softening  as  being  solely  due  to  occlusion  of  blood-vessels,  and 
that  I  am  very  sure  the  congestion  which  follows  thrombosis  or  embo- 
lism 18  not  necessarily  the  first  stage  of  softening.  There  is  no  more 
reason  why  partial  cerebral  anieraia  should  always  result  in  softeniiig, 
than  that  ligation  of  the  femoral  artery  should  always  lead  to  gangrene 
of  the  parts  below. 

Obstruction  of  veins  and  sinuses  in  the  brain  may  be  followed  by 
softening.  The  clot  is  usually  the  result  of  injuries  or  disease  of  the 
cranial  bones  or  cerebral  membranes,  especially  the  dura  mater.  It  may 
also  be  caused  by  certain  cachectic  conditions  in  wbich  the  blood  is 
deteriorated  in  quality,  such  as  typhus  and  typhoid  fevers  and 
cholera. 

Four  cases,  in  w*hich  this  latter  affection  was  followed  by  thrombo 
sis  of  the  superior  longitudinal  sinuses,  with  consecutive  softening,  have 
come  under  my  obsenation*  In  two  of  them  there  were  also  thrombi 
in  both  femoral  veins.  The  upper  surfaces  of  both  hemispheres  were 
the  seats  of  the  softening,  w*hich  involved  the  gray  matter  only. 

Thrombosis  of  the  veins  or  sinuses  may  also  in  general  terras  be 
produced  by  whatever  cause  is  capable  of  retarding  the  current  of 
blood.  Mr.  Toynbee/  in  his  chapter  on  diseases  of  the  mastoid  ocUs, 
has  brought  forward  several  cases  in  which  the  lateral  sinus  was  occluded 
by  coagula,  and  in  which  there  was  cerebral  softening. 

Cerebral  softening  may  also  result  from  the  formation  of  adven- 
titious  growths,  or  from  the  presence  of  foreign  bodies  in  the  brain. 
In  such  cases  the  process  begins  with  inflammation,  and  is  similar  to 
the  action  which  sometimes  goes  on  around  an  extravasation  of  blood. 

Acute  cerebritis  or  meningitis  may  likewise  result  in  softening. 
This  fact  Ls  admitted  by  Drs.  Russell  Reynolds  and  Bastian,  in  their 
admirable  essays  on  cerebritis  and  softening  of  the  brain,  though  with 
evident  reluctance. 

We  see,  therefore,  that  cerebral  softening  may  be  caused  either  by 
EHflemia  or  inflammation,  and  that  it  is  of  two  kinds,  inflammatory  and 

'  Journal  de  midedne  de  Ltfon^  F^vricr,  1867- 

*  **Tlie  Die««AAeii  of  the  Bar,  iheir  Nature,  Diagnosis,  and  TrealmeaC*  Loadoo,  I960. 
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non-tnflitliJIliQiry.  The  seat  of  the  softening  may  be  In  any  part  of  the 
»M^  •Ithough  some  regions  are  more  liable  than  others*  When  due 
w^Cbombosis,  there  appears  to  be  no  predilection  for  any  particular 
location,  but,  as  embolism  Ls  generally  found  on  the  left  side  in  the 
middle  cerebral  artery,  the  parts  of  the  brain  supplied  by  this  vessel 
arft  more  liable  than  the  corresponding  parts  of  the  right  side, 

Darand-Fai*del,  however,  did  not  arrive  at  this  conclusion.  Of  one 
hundred  aiid  sixty -nine  cases  of  softening,  he  found  the  left  hemisphere 
the  «0at  in  sixty-nine,  the  right  in  seventy-one,  both  in  twenty-six,  and 
the  middle  line  in  three. 

The  gray  matter  is  generally  supposed  to  be  more  frequently  the 
taai  of  softening  than  the  white.  It  Is  true  that,  of  thirty-three  cases 
of  a«ute  softening  observed  by  Durand-Fardel,*  the  convolutions  were 
involved  in  thirty-one,  but  in  nine  only  were  they  the  sole  part  af- 
fected. 

In  fifty-thre©  OAsea  wbioh  the  same  author  collected  from  the  writ- 
ings of  Hostttn,  Lallomand,  and  others,  the  centres  of  softening  were 
found  to  be  as  stated  in  the  following  table.  Occasionally  more  than 
)0A  region  was  involved. 


Coilfoliitioii*  and  white  aubt^taucc. 22 

OoovolnlioBi  alone. 

White  rabftasce  alone *........ , 

Corpus  stri&tum  oud  optic  tbiUamua. .,.,,,,.,... ..., . 

Gorpaa  ttriatuui  aloue W 

Opilo  thtlaiaas  alone 

T^amYwm... 

OfUM  ««rebfi. ••••••... 

OuM-pus  callmmn .., •••#•••»... 

Wailil  of  the  Teuiricle*  (Mipium) ,«« , 

Focnii. 

Oenbellum. 


(■  Itoetan,  on  the  other  hand,  found  the  corpora  striata  and  the  optio 
e^*.>.Wmi  to  be  the  parts  most  frequently  afToctt'd,  and  after  these  the 
OHStiMl  p&rt  of  the  hemispheres.  He  met  with  but  few  cases  involving 
tbt  llkodtJiQ  line. 
Am  regajtls  the  frequency  with  which  the  convolutions  with  the 
w\dU  iHibatAnoe  were  involved,  as  compared  with  the  motor  tract,  ho 
fooad   that,  of   one   hundred  and  seventy ^seven   cases  of   acute  and 

I<i|irofiic  softening,  the  convolutions  and  white  substance  were  afTected 
m  one  hundred  and  nineteen,  and  the  corpora  striata  and  optio  thalami 
\a  fifty  eight, 

TTie  midjjle  lobe  is  more  liable  than  any  other,  as  is  seen  in  the  fol- 
lowiai^  jtatemcnt  of  Durand-Fardol,  based  upon  an  analysis  of  ninety- 

'  **TniiU  dtt  ramoUksemmt  du  ocrroau,''  PariSf  1849. 
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Foeterior  lobe ,»..,...» 18 

Middle. M 

Anterior. , , IS 

Posterior  and  middle. 7 

Posterior  And  anterior. % 

Middle  and  anterior... 2 

Whole  eoBTCxity  of  hemiiipbere. 1 

Middle  line.. 1 


In  more  than  one-half  of  the  oases,  therefore,  the  middle  lobe  wm 
the  seat  of  the  disease, 

A  question  connected  with  the  pathology  of  cerebral  softening,  as 
with  haemorrhage,  is,  **  Can  we  determine,  frora  a  consideration  of  the 
symptoms,  what  part  of  the  brain  is  the  seat  of  the  lesion  ? "  The 
answer  must  be  the  same.  We  can  do  so  with  some  approach  to  ac- 
curacy, but,  till  we  are  better  acquainted  with  the  physiology  of  the 
different  ganglia  composing  the  brain,  we  cannot  expect  to  do  so  with 
absolute  certainty.  Indeed,  owing  to  the  greater  extent  of  tissue  in- 
volved^ compared  to  that  affected  in  hiemorrhage,  we  have  a  more  com- 
plicated set  of  phenomena  to  deal  with.  I  have  nothing  further  to 
add  to  the  remarks  made  on  a  similar  point,  under  the  head  of  cerebral 
h^emorrhago. 

Treatment, — The  treatment  proper  for  cerebral  softening  should  de- 
pend very  much  upon  the  cause  from  which  it  has  arisen,  and  must 
more  or  less  be  directed  against  the  symptoms  which  are  manifested. 
Thus,  if  there  is  reason  to  suspect  the  existence  of  thrombosis  or  embo- 
lism, and  a  consequent  ajit^mic  condition  of  a  portion  of  the  brain,  the 
judicious  use  of  stiitmlants  and  tonics  is  advisable,  while  the  body  should 
be  kept  warm  by  additional  clothing,  or  the  application  of  artiBcial 
heat — at  the  same  time  the  recumbent  posture  should  be  assumed,  and 
the  head  supported  on  a  low  pillow.  Mental  exertion  should,  of  course^ 
be  absolutely  interdictetL  If  there  be  much  headache,  it  is  probably 
due  to  too  great  an  activity  of  the  collateral  circulation,  and  in  such  a 
case  some  one  of  the  bromides  may  be  given  in  large  doses,  repeated  aa 
often  as  may  be  necessary.  I  have  frequently  seen  great  relief  follow 
their  administration. 

Delirium  is  often  due  to  a  like  cause  and  may  be  similarly  treated. 
Dr.  Reynolds*  speaks  highly  of  the  Indian  hemp  in  doses  of  a  quaiter 
to  half  a  grain  of  the  extract j  but  I  have  found  the  bromide  of  potas* 
sium,  in  doses  of  thirty  grains  ev'cry  three  or  four  hours,  more  effioa- 
oioua.  It  is  also  the  most  beneficial  remedy  in  the  convulsions  which 
frequently  precede  a  fatal  termination. 

In  that  form  of  softening  which  is  obscure  in  its  origin  and  gradual 
in  its  progress,  there  is  a  little  more  hope  of  a  favorable  result,  though 
even  here  it  must  be  confessed  that  treatment  is  not  often  effectuaL 
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Still,  us  I  b&ye  said,  whcD  speaking*  of  the  prog7iosi3,  there  are  tin* 
iloubteilly  caaes  in  which  recovery  has  taken  place,  and  I  am  very  sure 
Ifitt  I  have  several  times  succeeded  in  curing  individuals  who,  so  far  as 
T  have  been  able  to  judge,  were  afTected  with  cerebral  softening.  As 
thcote  cases  are  interesting  in  themselves,  and  as  the  histories  will  show 
lh«  means  of  treatment  employed,  I  do  not  hesit-ate  to  transcribe  the  fol- 
lowing typical  ones  from  my  case-book: 

L — Mr.  R.,  a  gentleman,  twenty-four  years  of  age,  awoke  one  morn- 
ing about  the  middle  of  March,  1870,  with  a  sensation  of  numbness  ex- 
tdoding^  through  the  whole  of  the  left  arm  and  leg,  and  with  a  feeling 
<rf  rertlgo  which  was  insupportable  when  he  arose  from  the  bed*  He 
mt  down  in  a  chair,  and  while  in  this  position  was  conscious  of  a  buzz- 
ing sound  in  the  right  ear.  In  the  course  of  half  an  hour  the  vertigo 
pAiised  off,  but  the  numbness  and  sound  in  the  ear  remained,  and  he  oo- 
ctiiaoaUy  saw  double.  In  a  few  days  afterward  ho  noticed  a  slight 
diffimilty  of  articulation,  owing  to  apparent  thickness  of  the  tongue,  and 
•boat  the  same  time  observed  that  in  the  morning  the  pillow  was  wet 
wiib  the  saliva  which  had  run  from  his  mouth  during  sleep.  His  unole^ 
a  w^thy  gentleman  of  this  city,  sent  him  off  traveling,  but  ho  returned 
io  *  few  weeks  with  loss  of  power  in  the  left  arm  and  log,  which  had  be- 
g«o  to  be  manifested  to  a  slight  extent  before  his  departure.  He  came 
onder  mj  eharge  May  15,  1870, 

At  this  time  the  paralysis,  of  both  motion  and  sensation,  was  weD 
narked  on  Uie  left  side,  as  shown  by  the  sesthesiometer  and  dynamom* 
•ter.  The  lino  made  by  the  dynamograph  with  the  right  hand  was 
potlotitljr  ttraight,  while  that  made  by  the  left  was  at  an  angle  of  forty- 
fift  def^r^es  with  the  other.  In  his  conversation  he  clipped  his  words, 
and  ■o>nMilme«  left  out  the  smaller  ones.  His  memory  he  stated  was 
maiodaUy  impaired.  There  was  almost  constant  headache  over  the 
wilola  frontal  region,  and  attacks  of  vertigo  were  frequent.  There  was 
■o  marked  paralysis  of  the  face,  though  the  muscles  of  both  sides  were 
paiwtioip  aod  ba  oft«n  had  double  vision.  The  right  pupil  was  largely 
dilated  and  was  Insensible  to  light. 

Oplitbalmoscopic  examination  showed  the  left  eye  to  be  perfectly 
nonnal,  but  the  retinal  vessels  of  the  right  wore  smaller  and  straight, 
tbe  choroid  was  paler  than  natural. 

Upon  inquiry  I  ascertained  that  he  had  given  extraordinary  attcn- 
to  hts  business  for  a  period  of  several  months  before  the  attack  of 
frequently  being  up  making  calciilaliona  till  three  o'clock  in 
ilia  nomtng,  and  thus  depriving  himself  of  the  necessary  amount  of 
aleep* 

21y  opinion  was,  that  he  was  sufTering  from   int.-ijnont  softoninj;^  df 
IIm  biain  due  to  disease  of  the  capillaries,  which,  in  its  turn^  re^^ultcd 
fronxi  cerebral  congestion  and  exhaustion,     I  was  further  of  the  opinion 
^  tliai  tl»e  leaiou  involved  the  right  hemisphere  and  motor  tract. 
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I  prescribed  tKe  phospbide  of  zinc  in  the  dose  of  the  tenth  of  • 
grain,  with  half  a  grain  of  extract  of  uux*vomica  in  pill  three  iiines  a 
day,  with  the  constant  galvanic  current  three  times  a  woek^  the  latter 
to  be  derived  from  fifteen  of  Sraee's  cells,  and  to  be  passed  from  fore* 
head  to  occiput  for  throe  or  four  minutes  at  a  time.  At  the  end  of  ten 
days  he  had  lost  his  diplopia,  the  pupil  of  the  right  eye  had  regained 
its  natural  diameter  and  irritability,  and  the  vertigo  and  headache  had 
notably  diminished.  The  treatment  was  continued,  and  at  the  end  of 
a  month  he  had  recovered  the  sensibOity  and  power  on  the  paralyx^ 
side  to  such  an  extent,  and  had  in^ proved  so  much  in  other  respects, 
that  I  advised  him  to  take  a  short  journey.  He  was  absent  two  weeks, 
during  which  period  he  continued  to  take  the  pills  as  before,  and  on 
hia  return  was,  to  all  appearance,  well.  He  has  since  remained  in  ei- 
oellent  health. 

n, — Mr,  R.  W.^  a  merchant  of  this  city,  consulted  me  in  April,  1868, 
under  the  following  circumstances: 

After  a  long  period  of  great  domestic  anxiety,  during  which  he  had 
been  engaged  in  some  heavy  commercial  transactions,  and  had  suffered 
from  wakefulness,  he  experienced  one  afternoon,  while  riding  in  the 
park  in  his  carriage,  a  slight  quivering  motion  at  the  apex  of  the  tongue. 
It  continued  untO  he  reached  home;  and  then,  upon  looking  in  a  mir^ 
ror,  he  could  see  the  fibrillary  movement  verj'  distinctly.  He  was  not 
alarmed,  and  went  to  bed  at  his  usual  hour.  In  the  morning  he  noticed 
a  tittle  thickness  of  speech,  but  the  movement  had  ceased.  That  after- 
noon  he  had  a  violent  headache,  attended  with  vertigo  and  nausea.  Be- 
coming alarmed,  he  sent  for  his  family  physician,  who  ascribed  the 
symptoms  to  indigestion,  and  administered  a  mild  cathartic.  The  fol- 
lowing day,  on  attempting  to  rise  from  the  bed  to  go  to  the  water- 
oloset,  he  was  attacked  with  such  a  severe  vertigo  that  he  was  obliged 
to  lie  down  again;  and,  though  ho  did  not  for  a  moment  lose  conscioua- 
neaa,  his  faeces  escaped  from  I»im  involuntarily.  From  this  time  he 
gradually  lost  strength  in  both  arms  and  legs,  and  hia  speech  became 
very  defective.  His  memory  suffered  to  such  an  extent  that  he  forgot 
the  names  of  his  children.  There  was  very  little  headache,  the  vertigo 
had  ceased,  there  was  no  disturbance  of  vision,  and  no  loss  of  power 
over  the  sphiiicters.  About  six  weeks  after  the  occurrence  of  the  first 
symptom  noticed,  he  came  under  my  care. 

At  this  time  there  was  anjipsthesia  of  both  sides  of  the  body,  both 
legs  and  both  arms  had  lost  power;  he  clipped  his  words,  and  frequently 
substituted  others  of  similar  sound  or  meaning  for  those  he  ought  to 
have  used.  His  memory  was  much  weakened,  and  there  was  a  strong 
tendency  to  stupor.  There  were  no  troubles  of  the  special  senses — 
ophthalmoscopic  examinntion  revealed  nothing  abnormal — there  was  no 
facial  paralysis.  I  diagnosticated  softening  of  the  brain  from  genenJ 
eerebral  anaemia  consequent  upon  congestion  and  cerebral  exhaustion. 
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ascribed  a  liberal  allowance  of  wine,  a  full  and  nutritiouH  diet, 
carriage  exercise,  and  amusements  of  various  kinds.  This  waa  the  very 
reverse  of  the  treatment  to  which  he  had  been  subjected.  In  addition, 
I  reoommended  the  constant  galvanic  current,  to  be  applied  as  in  the 
previous  case,  and  gave  the  following  prescription:  Q,  Olei  phosphorate 
5  as;  mucit  acaci^  3J;  ol.  bergamii,  gtt.  xv.  M.  ft.  emulsio.  Dose, 
gtt,  XV,  ter  die, 

Tbo  treatment  was  carried  out  with  the  result  of  obtaining  a  gradual 
•nd  permanent  improvement,  so  that  at  the  end  of  about  six  months 
the  patient  waa  well.  He  then  went  to  Europe,  where  he  now  is,  with 
as  goo<l  health  as  ho  has  ever  enjoyed. 

Other  cases,  similar  in  their  general  features,  have  been  under  my 
care  with  a  like  result  in  each,  and  several  others  have  boon  very  decid- 
edly improved  and  relieved  of  the  more  prominent  symptoms  of  the 
dbeaae,  without,  however,  regaining  full  health.  The  means  of  treat- 
ment thus  far  consist  in  the  use  of  tonics,  stimulants,  and  especially 
pbo«phorus  and  strychnine,  the  avoidance  of  all  severe  mental  exertion, 
and  aD  excessive  emotion,  open-air  exercise,  and  the  use  of  the  constant 
I        galvsiiio  current. 

■  7*be  beneficial  effects  of  maintaining  the  physical   strength    were 

^^^pattl  years  since   pointed  out  by  )Ir.  F.  Skey  *  in  a  clinical  lect- 
fPVWwKTered  at  St.   Bartholomew's   Hospital,  but   it   must   be   oon- 
fcBMsd  that  the  opposite  plan  of  treatment  has  been  very  generally 
^    followed^ 

H  Softening  from  the  effecta  of  thrombosis  or  embolism  is,  as  I  have 

^^^pidf  not  much  under  the  control  of  the  physician.     Patients  recover 

^^Hbtti  it,  however,  w*hen  they  are  of  good  constitution,  and  when  the 

fbGiM  of  softening  has  not  been  extensiv^e.     The  mind  and  body  may, 

■ad  in  such  cases  generally  do,  remain  feeble,  and  we  are  therefore 

oooiiiJted  for  the  relief  of  the  condition.     In  such  c^ses  tonics,  and 

them  phosphorus,  strychnine,  and  wine,  occupy  a  prominenl 

the  constant  galvanic  current  to  the  head,  and  the  induced  to 

tjie  paralyzed  muscles,  will  rarely  fail  to  be  of  ser>'ice. 

UJL — Thus  a  gentleman,  who  had  been  a  distinguished  officer  of  the 
mrmj,  suffered  from  loss  of  memory,  defective  articulation,  ptosis,  double 
^iaioii,  and  right  hemiplegia,  probably  the  result  of  embolism.  Several 
ycmn  before  he  came  under  my  charge,  he  had  been  treated  by  Dr.  J, 
T.  Metcalfe^  for  heart-disease,  the  result  of  acute  rheumatism.  I  gave 
the  phosphide  of  tine  and  extract  of  nux-vomica  according  to  the  for- 
molji  previously  mentioned,  advised  a  liberal  use  of  wine  and  beef- 
tiiMkkMf  applied  the  primary  current  to  the  brain,  and  the  induced  our* 
root  to  his  paralyzed  arm  and  leg,  and  in  a  few  weeks  had  the  satisfao- 
lioa  oi  teeing  such  a  degree  of  improvement  us  almost  to  constitute  a 

'  **  On  lh«  Talae  of  Tonic  Treatment  in  some  Diseases  of  the  Drtia,  more  espedaUj 
of  ■imninwMiiwV*  ihi^lin  ffotpUat  OattU,  Norerobor,  ladft. 
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cure.  The  ocular  troubles  had  disappeared,  his  memory  had  improyed, 
he  talked  aa  well  as  ever,  and  the  numbness  and  1o8B  of  strength  were 
DO  longer  remarked  unless  he  over*cxerted  himself,  which,  owixig  to  his 
general  feeling  of  bien  aise^  he  was  very  apt  to  do.  He  remained  in 
this  condition  for  over  a  year,  when  he  had  several  other  attacks  of 
embolism,  each  of  which  left  him  more  weak«  mentally  and  physically, 
than  before,  and  of  which  he  eventually  died. 

There  were  some  interesting  features  connected  with  this  case, 
which  will  be  referred  to  at  greater  length  under  the  head  of 
aphasia. 

rV. — ^In  another  case,  in  which  there  was  reason  to  think  a /oyer 
of  softening  had  been  absorbed,  a  marked  relief  from  the  sequelse  was 
obtained.  The  patient,  a  literary  gentleman  of  distinction,  had,  several 
years  previously  to  my  seeing  him,  suffered  from  an  attack  of  acute 
rheumatism  with  endocarditis.  About  a  month  after  his  recovery,  u» 
he  was  sitting  in  his  library  before  the  Bre,  ho  felt  a  sensation  as  if  one 
side  of  his  face  had  suddenly  become  much  heavier  than  the  other.  Al' 
most  immediately  afterward  be  lost  consciousness,  and  fell  to  the  floor. 
He  could  not  have  been  in  this  condition  longer  than  five  minutes 
when  he  came  to  himself,  to  find  that  he  was  paralyzed  in  the  right 
arm  and  leg.  Attempting  to  call  for  assistance,  ho  found  he  could 
not  articulate.  His  wife  soon  afterward  entered  the  room,  and  medical 
aid  was  obtained.  He  was  bled  to  the  extent  of  sixteen  ounces,  and 
purged  with  croton-oil. 

The  following  day  he  was  much  better;  could  move  his  arm  and 
leg,  and  articulate  with  some  degree  of  distinctness,  but  toward  even- 
ing headache  ensued,  he  became  delirious,  and  the  paralysis  increased. 
Of  the  condition  immediately  following,  he  could  give  no  very  olear 
account.  He  only  knew  that  he  was  confined  to  his  bed  for  several 
weeks,  was  delirious  part  of  the  time,  and  that,  after  the  acute  attack 
passed  off,  ho  was  left  with  an  enfeebled  mind^  imperfect  articulation, 
and  paralysis  of  the  arm  and  log  on  the  right  side.  Ho  went  to 
Europe,  traveled  extensively,  and  returned  at  the  end  of  a  year  very 
much  improved,  but  still  with  some  degree  of  mental  weakness, 
defeotive  speech,  and  paralysis,  remaining. 

When  he  came  under  my  observation,  the  following  were  the  prin- 
cipal symptoms  observed;  The  strength  of  the  right  arm,  as  measured 
with  the  dynamometer,  was  not  one-third  that  of  the  left;  the  exten- 
sors of  tlie  leg  and  foot  were  almost  entirely  paralyzed,  so  that  m 
walking  he  abducted  the  log  so  as  to  cause  the  foot  to  clear  the 
ground  j  electro-muscular  contractility  was  much  weakened,  though 
the  induced  current  caused  feeble  contractions.  His  speech  was  af- 
fectad  mainly  as  regarded  the  memory  of  words.  He  spoke  with  a 
good  deal  of  volubility,  but  constantly  used  the  wrong  expressions. 
Thus,  when  he  wished  to  tell  me  that  he  had  \isited  Europe  for 
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benefit  of  bis  health,  he  said  :  "  I  went  to  Elope  for  the  bequest  of  my 
kedge,**  and  then  went  on — continually  making  other  mistakes — to  tell 
roe  ft  long  story  which  I  could  scarcely  understand.  His  emotions 
were  easily  disturbed:  he  cried  because  he  had  to  wait  a  few  minuter 

my  r<»ception*roora  before  seeing  me. 

Ophthalmoscopic  examination  showed  pale  choroids  and  straight 
and  Attenuated  retinal  vessels,  Auscultation  revealed  the  existenoe 
of  both  mitral  and  aortic  regurgitation. 

Taking  into  consideration  the  history  of  the  case  and  the  present 
OOa^tioD  of  the  patient,  I  diagnosticated  embolism  of  the  left  middle 
(HmlMml  artery,  subsequent  softening  and  eventual  absorption  of  the 
dlseas^  part  of  the  brain.  My  idea  was  that  the  brain,  as  a  whole, 
«»  ftiueraio^  and  that,  with  improved  nutrition  of  it  and  the  paralysed 
Imib«,  amelioration  of  the  symptoms  was  possible. 

I  therefore  prescribed  the  phosphide  of  sine  and  nux-vomica  pills 
u  before  mentioned,  directed  the  use  of  wine  to  the  extent  of  half  a 
bottle  of  champagne  daily,  and  advised  that  animal  food  should  form 
the  principal  portion  of  each  moaU  Since  his  illness  he  had,  by  direo- 
tum  of  his  physician,  left  off  the  use  of  coffee.  I  directed  it  to  be 
nnmed^  and  to  be  taken  strong.  The  primary  galvanic  current  was 
pftwrd  Ibrough  the  head  in  the  manner  previously  indi(?ated  in  this 
ehaptcr,  and  the  induced  current  was  applied  for  half  an  hour  three 
timM  a  week  to  the  arm  and  leg,  each  paralyzed  musole  receiving  a 
full  share  of  attention. 

It  was  not  long  before  signs  of  amendment  were  noticed.  His 
ftfttoglli  became  greater  in  the  arm,  and  he  was  able  to  extend  the  leg 
And  to  raise  the  foot  after  half  a  dozen  electrical  applications.  His 
«po9oh  next  gave  evidence  of  improvement,  and  his  mind  became 
•tronger.  The  treatment  was  continued  for  about  four  months,  with 
oaJy  an  intermission  of  a  week.  At  the  end  of  that  time  his  gait  was 
altDO«t  natural,  though  he  still  swung  the  foot  a  very  little,  his  arm 
waa  nearly  as  strong  as  the  other,  liis  mind  was  not  perceptibly  weaker 
than  that  of  other  persons  of  his  age  (Hfty^five),  and  his  speech  was 
esoell^nt  exoept  when  he  was  excited  and  very  anxious  to  express 
oorrootly  and  fluently. 
^TImto  is  one  point  in  regard  to  which  a  few  words  are  perhaps 
iry,  and  that  b  to  enter  a  protest  against  the  use  of  counter^ 
irrHalioD  of  any  kind,  and  to  discountenance,  as  far  as  I  can,  the  em- 
ployment of  the  actual  cautery.  I  have  never  seen  the  least  advantage 
follow  the  application  of  croton-oil  to  the  shaven  scalp,  nor  can  I  oon- 
oelre  bow  AQob  a  measure  can  bo  recommended  on  rational  grounds* 
I  ItaTO  teveral  times  witnessed  its  action,  and  have  invariably  seen  it 
aggrmvaio  tJie  symptoms.  In  the  ease  of  a  gentleman  from  St,  Louis, 
aSaeied  with  oerebral  softening,  the  effect  was  to  make  his  speech 
■till  more  imperfeot  and  his  mind  weaker.     A  lady,  who  was  affected 
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with  all  the  more  prominent  symptoms  of  softening  of  the  brain,  hni 
all  the  phenomena  increased  in  violence  after  the  application  of  the 
actual  cautery  to  the  nape  of  the  nook«  I  oould  easily  adduoe  otber 
eixamples  to  the  same  efiteot,  were  it  necessaty. 


CHAPTER   VTI. 

APHASIA, 

Th£  subject  of  aphasia  is  of  such  interest,  and  so  much  attentu 
has  recently  been  given  to  it  by  physiologists  and  pathologists,  that, 
although  it  is  only  a  symptom  common  to  several  morbid  conditions, 
a  treatise  on  diseases  of  the  nervous  system  would  scarcely  be  re- 
garded as  complete  without  its  being  fully  considered. 

By  aphasia  is  understood  a  condition  produced  by  an  affection  of 
the  brain  by  which  the  idea  of  language,  or  of  its  expression,  is  im- 
paired. The  word  is  derived  from  the  Greek — a,  privative,  and  ^cwiif, 
speech — ^and,  as  stated  by  Trousseau,  was  proposed  by  M.  Ckrysapbis, 
a  distinguished  Greek  scholar,  as  a  substitute  for  a/a/ta,  used  by  Lop- 
dat,  and  aphemia,  employed  by  Broca,  to  designate  the  same  condition. 

In  the  definition  which  I  have  given  of  aphasia,  the  term  is  limit43d 
to  impairment  of  the  idea  of  language  or  of  its  expression.  It  does 
not,  therefore,  include  those  cases  in  which  the  individuals  are  able  to 
speak,  but  will  not ;  such  as  are  met  with  among  the  insane.  The  idea 
of  language  is  as  perfect  as  ever,  and  is  doubtless  entertained,  but  the 
person  does  not  speak  because  he  does  not  will  to  do  so,  and  this  fail- 
ure may  arise  either  from  a  lack  of  the  necessary  power,  or  from  a 
stubborn  determination  not  to  speak,  A  lady  was  a  short  time  since 
under  my  charge  who  had  been  treated  by  a  homoeopathic  physician 
as  a  case  of  aphasia.  A  very  slight  examination  was  sufficient  to  con- 
vince me  that  the  case  was  one  of  hysteria.  She  had  not  spoken  for 
several  months,  but  upon  one  occasion  she  came  to  my  office  with  her 
maid,  whom  she  required  to  repeat  the  alphabet,  and  when  the  right 
letter  was  reached  she  signified  the  fact  by  raising  her  hand.  She  thus 
spelled  out  the  words  she  wished  to  use.  Subsequently  she  procured  a 
card  with  all  the  letters  on  it,  such  as  are  used  for  children  learning 
their  alphabet,  and  sfie  composed  her  words  from  this.  Of  course  all 
these  facts  showed  that  her  idea  of  language  was  intact,  but  she  still 
might  have  lost  the  power  of  coardinating  the  muscles  conoomed  in 
articulation  so  as  to  express  herself  in  spoken  words*  Although  I  was 
sure  this  was  not  the  case,  I  failed  to  make  her  speak,  until  one  morn- 
ing she  became  very  much  interested  in  something  I  was  saying,  and, 
Ending  her  alphabet  too  slow  a  means  of  expression,  dropped  it  imd 
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btgma  to  speak  with  great  fluonoy.  After  talking  with  eoorgy  for  a 
quarter  of  an  hour,  she  suddeDlj  recollected  herself  and  took  up  her 
isard  of  letters  again,  but  the  charm  was  broken,  and  by  degrees  she 
resuinod  her  speech.  At  one  time  this  lady  was  under  the  care  of  my 
friend  Prof,  Flint,  for  some  chest  or  throat  diTiculty,  and  on  one  occa- 
sion  spoke  very  well. 

Neither  does  aphasia  embrace  cases  of  inability  to  speak  from  parul- 
jria  of  the  tongue  or  other  muscles  of  articulation.  Defective  speech 
(mm  this  oauso  is  frequently  met  with  in  hemiplegia,  In  glosso-labio* 
laryngeal  paralysis,  and  some  other  affections.  In  such  instances  the 
idea  of  language  remains,  but  the  patient  does  not  speak  bcoause  he  is 
vnftble  to  put  the  organs  of  articulation  in  motion.  A  few  days  ago  a 
gKOileman,  a  prominent  merchant  of  the  city,  was  sent  to  me  as  a  oase 
of  ftpliasia.  As  he  entered  my  consulting-room,  I  saw  that  he  was 
kMlliplegic  on  the  left  side,  anil,  on  telling  him  to  put  out  his  tongue, 
fooad  that  he  could  not  get  it  beyond  the  teeth,  or  touch  the  roof  of 
bis  mouth  with  it.  The  history  of  the  case  was  that  of  ordinary  cere- 
bral hoemorrhagc,  and  he  regained  the  power  of  speaking  after  several 
■ppHeations  of  the  primary  and  induced  galvanic  curreTits  had  been  made 
to  the  tongue  and  muscles  of  the  face. 

Tbo  distinction  between  aphonia  and  aphasia  must  also  bo  made.  In 
Ibe  one  the  idea  of  speech  is  undisturbed,  and  articulation  is  not  intor- 
isfvd  with  except  as  regards  phonation.  Aphonic  patients  can  whisper, 
Imt  Me  unable  to  speak  in  full  voice,  owing  to  some  laiyngeal  affeotton 
iatpftiriog  the  tone  of  the  vocal  chords. 

Th«  fact  that  the  faculty  of  speech  may  be  deranged  independently 
either  of  the  will,  paralysis,  or  loss  of  voice,  appears  to  have  been 
noticed  at  a  very  early  period  in  the  progress  of  science.  Thus  Isaiah  ' 
njrSy  ^  For  with  stammering  lips  and  another  tongue  will  ho  speak  to 
lias  people; "  and  again,*  "  Thou  ahalt  not  see  a  fierce  people,  a  people 
of  a  deeper  ^>eech  than  thou  canst  perceive;  of  a  stammering  tongae 
tluU  Iboa  canst  not  understand" 

Tbucydides  mentions  that  many,  who  suffered  from  the  plague  which 
i«g«d  at  Athens,  found  on  recovering  that  they  had  not  only  forgotten 
tlie  twmrs  of  their  friends  and  relations,  but  also  their  own  names, 

Pliny,'  in  the  chapter  entitled  Memorim  JSxsmpla,  says,  in  speak- 
in|(  of  this  faculty  :  **For  nothing  is  so  weak  in  man;  disease,  falls, 
iojunea,  even  a  fright,  may  impair  it  partially,  or  destroy  it  altogether. 
A  blow  from  a  stone  has  abolished  the  memory  of  the  alphabet.  A  fall 
from  tk  high  roof  has  caused  a  man  to  cease  to  recognize  his  mother  and 
— tfibfirs,  another  even  forgot  his  slaves,  and  Messala  Corvinus,  the 
mmtor,  cotdd  not  recall  his  own  name.  ^  * 

iTTuL,  11.  *  Cb&pter  zxxiiL,  19.  '  Lib,  viL,  c«p.  xxiv* 

M  IkhM  Ua&Atatod  this  pMugt  tOBtewbftt  dlffer<mtlf.     I  quot«  from  an  Ulo 
copy  prinleJ  »t  T*rriaiiiiD  (THrito)^  in  October,  1419, 
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Suetonius '  relates  that  Claudius  so  far  lost  bis  memory  that  he  foi^ 
got  the  Dames  of  persoiis  to  whom  he  desired  to  speak^  and  could  nul 
even  recollect  the  words  he  wished  to  use. 

Passing"  over  several  authors  of  later  times  who  have  rccog-nized  the 
existence  of  the  difficulty  in  question,  we  come  to  Criehton,*  who  rv- 
marks  as  follows:  "  There  is  a  very  singular  defect  in  memory,  of  whicli 
I  have  myself  seen  two  remarkable  instances.  It  ought  rather  to  be 
considered  as  a  defect  of  that  principle  bj  which  ideas  and  their  proper 
expressions  are  associated,  than  of  memory,  for  it  consists  hi  this,  that 
the  person,  although  he  has  a  distinct  notion  of  what  he  means  to  say, 
cannot  produce  the  words  which  ought  to  characterize  hia  thoughtSp 
The  first  case  of  this  kind  which  occurred  to  me  in  practice  was  that  of 
an  attorney  much  respected  for  his  integrity  and  talents,  but  who  had 
many  sad  failings  to  which  our  physical  nature  too  often  subjects  us. 
Although  nearly  in  his  seventieth  year,  and  married  to  an  amiable  lady 
much  younger  than  himself,  he  kept  a  mistress,  whom  he  was  in  tha 
habit  of  visiting  every  evening.  The  arras  of  Venus  are  not  wielded 
with  impunity  at  the  age  of  seventy.  He  was  suddenly  seized  with 
great  prostration  of  strength,  giddiness,  forgetfulness,  insensibility  to  all 
concerns  of  life,  and  every  symptom  of  approaching  fatuity.  His  for- 
getfuhiess  was  of  the  kind  alluded  to.  Wbeu  he  wished  to  ask  for  any 
thing,  be  constantly  made  use  of  some  inappropriate  term.  loste^  of 
asking  for  a  piece  of  bread,  he  would  probably  ask  for  his  boots  ;  but, 
if  these  were  brought,  he  knew  they  did  not  correspond  with  the  idesa 
he  had  of  the  thing  he  wished  to  have,  and  was  therefore  angry.  Yet 
he  would  still  demand  some  of  his  boots  and  shoes,  meaning  bread*  If 
he  wanted  a  tumbler  to  drink  out  of,  it  was  a  thousand  to  one  he  did 
not  call  for  a  certain  chamber-utensil,  and,  if  it  was  the  said  utensil  he 
wanted,  he  would  call  it  a  tumbler  or  a  dish.  He  evidently  was  con* 
Bcious  that  he  pronounced  wrong  words,  for,  when  the  proper  exprea* 
tfions  were  spoken  by  another  person,  and  ho  was  asked  if  it  were  not 
such  a  thing  he  wanted,  he  ajways  seemed  aware  of  his  mistake,  and  cor- 
rected himself  by  adopting  the  appropriate  expression.  This  gentleman 
was  cured  of  the  complaint  by  large  doses  of  valerian  and  other  proper 
medicines." 

Dr.  Criehton  subsequently  met  with  another  case  similar  to  the  fore- 
going, and  he  quotes  the  foUowing  from  Prof,  Gruner,  of  Jena,  in  vol, 
viL  of  the  I^ychologicul  3fagazine*  The  patient,  a  learned  gentleman, 
after  hia  recovery  from  an  acute  fever,  suffered  a  loss  of  memory  for 
words.  Among  the  first  things  he  desired  to  have  was  cofTee  {kafftc), 
but,  instead  of  pronouncing  the  letter^  he  substituted  in  its  place  a  z, 

'  "0.  Suetonii  TmnquDV  xiL  Ciusares. 

'  "An  Inquiry  itao  the  Nai jrc  and  Origin  of  Mental  Deraogomcni,  comprehending  a 
Oondae  System  of  the  Physiology  and  Putbologv  of  the  Uumiiu  Hind,  and  »  HlBtory  of 
the  PassionA  and  their  BffecU,*^  Loudoti,  1798,  vol  I,  ^.  S71. 
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tlkdrefore  asked  for  a  cat  (kas^e).  In  every  word  which  had  an /he 
jnitled  a  similar  mistake,  substituting  a  t  for  it« 
He  also  cites,  from  Van  Goeiigi,  the  case  of  Madame  Hennort,  wife 
of  the  professor  of  mathematics  at  Utrecht,  who  suflcred  a  simUar  de- 
fect of  memory.  When  she  wiahod  to  ask  for  a  chair  she  askod  for  a 
table,  and  when  she  wanted  a  book  she  demanded  a  glass.  But,  what 
was  aiagalar  in  her  case  was,  that  ^^hen  the  proper  expression  of  hor 
thoagiit  was  mentioned  to  her,  she  could  not  pronounce  it. 

She  was  angry  if  people  brought  her  the  thing  she  had  named  in- 
field of  the  thing  she  desired.  Sometimes  she  herself  discovered  that 
•^  had  given  a  wTong  name  to  her  thoughts.  This  complaint  continued 
•eresal  months,  after  which  she  gradually  recovered  the  right  use  of  her 
ffDOoUection.  It  was  only  in  this  particular  point  that  her  memory 
to  be  defective,  for  M.  Y&n  Goens  assures  us  that  she  con- 
her  household  affairs  with  as  much  regularity  as  she  ever  had 
doike^aDd  that  she  used  to  show  her  husband  the  situation  of  the  heavens 
on  a  map  with  as  much  aceuraoy  as  when  she  was  in  perfect  health. 

The  following  case,  in  Gesner's  EmhcJcungen  der  J^eneHen  Zcit  in 
iitr  Argneiff$hhrheit^  is  likewise  quoted  by  Cnchton: 

•*  A  man,  aged  seventy,  was  seized,  about  the  beginning  of  January, 
with  a  kind  of  cramp  in  the  muscles  of  the  mouth,  ttccompanied  with  a 
mtm^  of  tickling  all  over  the  surface  of  the  body,  as  if  ants  were  creep- 
U^curer  it*  On  the'20th  of  the  same  month,  after  having  experienced 
an  attack  of  giddiness  and  confusion  of  ideas,  a  remarkable  alteration 
of  bta  apcoch  was  observed  to  have  taken  place.  He  articulated  easily 
and  iiwotly,  but  made  use  of  strange  words,  which  nobody  understcKMi. 
Tbtt  number  of  these  does  not  at  present  seem  to  be  great,  but  they  are 
fncjMitfy  repeated*  Some  of  them  bo  seems  to  forget  entirely,  and 
new  ooes  are  formed.  When  he  speaks  quick  he  sometimes  pro» 
tliambers,  and  now  and  then  he  employs  common  words  in  their 
lemew  Ho  is  conscious  that  he  speaks  nonsense.  What  he 
k  equally  faulty  with  what  he  speaks.  He  cannot  write  his  name. 
Tho  vorda  he  writes  are  those  he  speaks,  and  they  are  always  written 
oonlotisably  to  his  manner  of  pronouncuig  them.  He  cannot  read,  and 
jet  meny  external  objects  seem  to  awaken  in  him  the  idea  of  their 


Dr.  Ruah^*  in  the  wurk  the  title  of  which  is  cited  below,  in  chapter  xii,, 
witleli  trcata  of  JkraudenHtit  in  tfte  Memory^  refers  so  specifically  to 
aftwikwii  of  the  speech  that  I  quote  his  language  with  some  degree  of 
fnliium,  and  I  do  so  with  the  less  hesitation  as  his  obscTvations  appear 
to  bave  eccaped  notice,  both  in  this  country  and  in  Europe.     He  says: 

*^  I.  There  is  an  oblivion  of  names  and  vocables  of  all  kinds. 

*^  2.  There  is  an  oblivion  of  names  and  vocables,  and  a  substitutioo 


*  **  IMievl  faqtiirist  and  ObMrrsliou  upon  Dueaieii  of  the  Mind. 
1890^  p^  274.     Tb«  first  cOitioo  wm  pubUabed  In  1611 
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of  a  word  no  ways  related  to  them.  Thus,  I  knew  a  gentleman  afHictod 
with  this  disease,  who,  in  calling  for  a  knife,  asked  for  a  bushel  of  wheat. 

"  3.  There  is  an  oblivion  of  the  names  of  substances  in  a  vernaculai 
language,  and  a  facility  of  calling  them  by  their  proper  names  in  a  dead 
or  foreign  language.  Of  this,  Wepfer  relates  three  instances.  They 
were  all  Germans,  and  yet  they  called  the  objects  around  them  only  by 
Latm  names.  Dr.  Johnson,  when  dying,  forgot  the  words  of  the  Lord's 
prayer  in  English,  but  attempted  to  repeat  them  in  Latin.  Delirious 
persons,  from  this  disease  of  the  memory,  often  address  their  physicixiDS 
ID  Latin  or  in  a  foreign  tongue. 

"  4.  There  is  an  oblivion  of  all  foreign  and  acquired  languages,  and 
a  recollection  only  of  vernacular  language.  Dr.  Scandella,  an  ingeuious 
Italian,  who  visited  this  country  a  few  years  ago,  was  master  of  the 
Italian,  French,  and  English  languages.  In  the  beginning  of  the  yellow 
fever  which  terminated  his  life  in  the  city  of  Now  York  in  the  autumn 
of  1798,  he  spoke  English  only  ;  in  the  middle  of  his  disease  he  spoke 
French  only;  but  on  the  day  of  his  death  he  spcko  only  in  the  language 
of  his  native  country. 

**  5.  There  is  an  oblivion  of  the  soioid  of  words,  but  not  of  the  let* 
ters  which  compose  them.  I  have  heard  of  a  clergyman  in  Newburyport, 
who,  in  conversing  with  his  neighbors,  made  it  a  practice  to  spell  every 
word  that  he  employed  to  convey  his  ideas  to  them. 

**  6«  There  is  an  oblivion  of  the  mode  of  spelling  the  most  familiar 
words.  I  once  mot  with  it  as  a  premonitory  symptom  of  palsy.  It  oc- 
curs in  old  people,  and  extends  to  an  inability,  in  some  instances,  to 
remember  any  more  of  their  names  tlian  their  initial  letters.  I  once  saw 
a  will  subscribed  in  this  way  by  a  man  in  the  eightieth  year  of  his  age, 
who  during  his  life  always  wrote  a  neat  and  legible  hand. 


"  9.  There  is  an  oblivion  of  names  and  ide&s,  but  not  of  numbers. 
We  had  a  citizen  of  Philadelphia  many  years  ago,  who,  in  consequence 
of  a  slight  paralytic  disease,  forgot  the  names  of  all  his  friends,  but 
could  designate  them  correctly  by  mentioning  their  ages,  with  which  he 
had  previously  made  himself  acquainted." 

Dr.  Rush  remarks  of  these  cases,  that  **  there  appears  to  be  somc^ 
thing  like  a  palsy  of  the  mind,  quoad  these  specific  objects.'* 

Thus  far  there  had  been  no  attempt  to  define  with  precision  the  seat 
of  the  faculty  of  knguage,  or  even  to  establish  its  existence;  but,  in  the 
early  part  of  the  nineteenth  century,  Dr.  Gall,  a  German  physician,  an- 
nounced that  such  a  faculty  did  exiist,  and  that  it  was  seated  in  those 
convolutions  of  the  brain  which  rest  upon  the  posterior  part  of  the 
supra-orbital  plate,  and  that  a  large  development  of  the  organ  was  indi- 
cated by  prominence  and  depression  of  the  eyes.  He  was  first  led  to 
believe  in  the  exislcnce  of  such  an  organ  by  observing  that  some  of  the 
scholars  with  whom,  as  a  young  man,  he  had  to  compete,  excelled  him 
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iQ  the  ability  to  learn  by  heart,  aod  be  noticed  that  those  thus  endowed 
with  great  memory  for  words  possessed  prominent  eyes-  From  these 
circumstances,  he  was  gradually  carried  on  to  the  foundation  of  hifl 
Qological  system* 

In  reality,  however,  Grail  considered  that  thoro  were  two  organs  of 
language  in  each  hemisphere — the  one  originating  the  idea  of  words, 
the  other  the  talent  for  philology,  and  for  acquiring  the  spirit  of  lan- 
giiagea»  The  former  organ  he  describes  as  lying  on  the  poi^terior  half 
of  the  supra-orbital  plate,  as  before  mentioned.  It  gives  a  talent  for 
Ipaming  and  recollecting  words,  and  persons  possessing  it  large,  recite 
loog  pAflsages  by  heart  after  reading  them  once  or  twice.  The  other  Li 
pitioed  on  the  middle  of  the  supra-orbital  plate,  and  when  it  is  largo  the 
flpyoball  is  not  only  rendered  prominent  but  is  depressed,  causing  the 
lower  eyelid  to  assume  the  appearance  of  a  bag  or  fold.  Persons  having 
Uiia  organ  large  have  not  only  an  excellent  memory  for  words,  but  a 
putieular  talent  for  the  study  of  languages,  for  criticism,  and  in  gew 
anl  tenns  for  all  that  has  reference  to  literature. 

Dr.  Spurzheim,  however,  admits  but  one  organ,  lying  transversely 
the  posterior  portion  of  the  supra-orbital  plate,  and  this  view  is  ac- 
ted by  Combe  and  other  distinguished  phrenological  authorities.' 
In  support  of  his  theory  that  there  is  such  an  organ,  Gall  cites  the 
eaae  of  a  notary  reported  by  Pinel/  The  latter,  in  speaking  of  apo- 
plexy, says  this  affection  may  be  limited  in  its  action  to  the  words  which 
mi9  used  to  express  ideas.  In  the  case  mentioned,  the  patient  forgot, 
m^U'&t  an  attack  of  apoplexy,  his  own  name,  that  of  his  wife,  those  of 
lib  children  and  friends,  although  there  was  not  the  least  paralysis  of 
hii  tongue.  He  no  longer  knew  how  to  read  or  write,  and  yet  liiH 
amnory  as  regarded  other  things  was  unimpaired. 

Dr.  Gall '  refers  also  to  the  case  of  a  soldier,  sent  to  him  by  Baron 
Lurey,  who  was  affected  in  a  manner  similar  to  that  of  the  notary.  It 
waa  not  his  tongue  which  was  involved,  for  he  waa  able  to  move  it 
■bout  in  ail  directions,  and  to  pronounce  words,  but  he  had  lost  the 
for  words,  although  he  recollected  other  things  as  well  as  ever. 
I  shall  presently  have  occasion  to  refer  to  a  stiD  more  interesting 
reported  by  Larrey,  and  one  which  appears  to  have  escaped  the 
noCtoe  of  all  writers  on  the  subject  of  aphasia. 

Spujxhetm  mentions  the  case  of  one  Lereard,  of  Marseilles,  who, 
having  received  a  blow  from  a  foil  on  the  eyebrow  (which  one  b  not 
atatad),  lost  the  memory  of  proper  names  entirely.  He  sometimes  OTao 
foljgot  the  name4  of  his  intimate  friends,  and  even  of  his  father. 

^  For  •  ftiD  «<«Ofanl  of  the  snbjeci,  the  reader  ia  refeiTed  to  ft  **  Sjmtem  of  PhrrDol* 
««7,**  hj  George  Combe,  Boiion,  1834,  or  to  ^*  Phrenology/*  etc,  by  J.  8.  SpnrxhsiiB, 

Bmum,  lasa. 

*  "  TniU  midlco-philoeophlque,  lur  rall^naiion  mentole^^'  Second  edition.  Psrl% 
tacm,  pw  »«.  »  "  Pbiiiologie  du  *>erre*u,"  vol  iv.,  p,  W. 
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Gall,  therefore,  located  the  organ  of  laoguage  in  a  limited  part 
the  anterior  lobe  of  each  hemisphere;  but  he  adduced  very  little  evi- 
dence to  support  bis  opinion,  and  hence  his  yiews  did  not  meet  with 
any  thing  like  general  acceptance.  A  number  of  cases,  however,  r^ 
ported  by  Lallemaud,  Rostao,  and  others,  support  it,  while  several  ad- 
duced by  the  same  authors  are  opposed  to  it. 

In  1825  Bouillaud,*  who  had  collected  a  great  number  of  cases  of 
a^ections  of  the  brain,  was  surprised  to  find  how  frequently  the  loss  of 
speech  coexisted  with  disease  or  injury  of  the  anterior  lobes.  He  also 
confirmed,  what  others  before  him  bud  noticed,  that  the  loss  of  the 
power  of  expressing  ideas  in  articulate  language  was  often  the  only  evi* 
deuce  of  a  brain-affection. 

He  made  one  very  important  step  in  advance,  and  his  views  on  thia 
particular  point  are  adopted — and  often  without  credit — by  the  majority 
of  the  present  writers  on  aphasia;  he  divided  the  faculty  of  speech  into 
two  distinct  categories  of  phenomena: 

1.  The  faculty  of  creating  words  as  representatives  of  our  ideas,  and 
of  recollecting  them — internal  speech. 

2.  The  power  of  coordinating  the  movements  neoessary  for  the  ar- 
ticulation of  these  words — external  speech. 

This  classification  forms  the  basis  of  the  division  of  aphasia  into  the 
two  varieties,  the  amnesic  and  the  ataxic. 

The  cases  which  Bouillaud  adduced  in  support  of  his  theory  were 
many  of  them  in  patients  who  exhibited  no  other  symptoms  than  the 
loss  of  the  power  of  articulate  language.  They  preserved  their  intelli* 
gence,  comprehended  perfectly  questions  put  to  them,  and  knew  the 
value  of  words;  but,  although  there  was  no  paralysis  of  either  the 
tongue  or  the  lips,  they  were  unable  to  utter  a  word.  At  the  post- 
mortem examiiuition,  the  lesiou  was  always  found  in  the  anterior  lobes. 
Sixty-four  cases  formed  the  basis  of  his  conclusions.  A  part  was  direct, 
and  went  to  show  tliat  lesion  of  the  anterior  lobes  was  acoompanied 
by  derangement  in  the  faculty  of  speech;  the  other  part  was  indirect, 
and  estabiiiihed  the  fact  that,  when  the  anterior  lobes  were  not  affected, 
the  lesion  being  in  some  other  region  of  the  bmin,  the  faculty  of  speech 
remained  intact. 

Cruvcilhier  opposed  Bouillaud's  views,  and,  in  a  paper  read  at  the 
Athenee  de  Medecine  in  the  same  year,  brought  forward  seven  cases  of 
persons,  some  of  whom  had  lost  the  faculty  of  speech,  but  who,  on  post- 
mortem examination,  were  found  to  have  no  disease  of  the  anteri^or 
lobes;  and  others  who  had  spoken,  but  in  whom  there  were  more  or  less 
profound  changes  in  these  parts. 

Subsequently  AndraP  reported  the  results  of  the  analysis  of  thi 

I  **  TroJte  de  rcDc6phalite,"  PartB,  1826 ;  and  also,  ^*  Rccherches  cltmqQM,  praprts 
d^montrer  que  la  perte  de  k  parole  correspooid  i  la  ISston  des  lobulea  antdnoiira  dn  oe 
feau,"  Archivm  de  mid,^  1S2S.  *  *^  Cliaiqtte  m^dic&le,"  (oiae  il,  p.  188, 


APHASIA. 


t8» 


> 


lesion  of  ooe  or  both  anterior  lobes.  Of  these,  speech 
twenty-one  times,  and  preserved  sixteen  times.  Lalle- 
DBAiid  *  aIso  opposed  Bouillaud  with  several  cases;  but  the  latter  rejoined* 
wtili  a  fresh  array  of  thirteen  cases  in  support  of  his  doctriuej  and  with 
Ettiiiy  ar^menta  against  the  validity  of  those  brought  against  hira, 
I»Qget  *  dddtfes  that  Bouiltaud  appears  to  have  refuted  many  of  the 
objections  of  hJs  adversaries,  and  to  have  demonstrated  that  some  of 
tiieir  cases  were  badly  interpreted.  At  the  same  time,  while  admitting 
that  it  is  possible  that  dLfferent  parts  of  the  brain  preside  over  different 
TolantAry  movements,  he  affirms  that  there  is  nothing  positively  estab- 
lished afl  regards  the  localization  of  the  active  principles  of  these  move- 
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Sobflequently^  In  other  memoirs,  Bouillaud  brought  forward  addi- 
tionaJ  oases  in  support  of  his  theory,  making  a  total  of  one  hundred  and 
three,  and  offered  a  prize  of  five  hundred  francs  to  any  one  who  would 
adduce  an  instance  of  profound  lesion  of  the  anterior  lobes  without 
tnmbles  of  speech.  Many  years  subsequently  Velpeau  announced  that 
bo  should  olaim  this  prize^  for  that,  in  March,  1843,  he  had  related  the 
oaM,  and  presented  the  brain,  of  a  wig-maker  who  had  come  under  his 
for  prostatic  disease.  This  man  was  in  full  possession  of  hla 
faculties,  and,  moreover,  was  noted  for  his  unconquerable 
10(|tUMsiiy.  He  died  a  few  days  subsequently,  and  on  post-mortem  ex- 
Mntnatlon  a  scirrhous  tumor  was  found  to  have  entirely  taken  the 
place  of  the  two  anterior  lobes  of  the  brain«  Very  little  faith  seems  to 
hare  been  put  by  physiologists  or  pathologists  in  the  history  of  this 
c»»c.  If  it  proves  any  thing,  it  is  that  the  anterior  lobes  are  useless 
appendages  to  the  rest  of  the  cerebral  system* 

But  BouUlaud  was  not  content  with  the  deductions  to  be  drawn 
60111  pathology.  In  a  aericis  of  experiments,  he  endeavored  to  establish 
tin  tmth  of  his  idea,  and  thus  bring  the  science  of  physiology  to  hia 
tnppvtU  Tliese  experiments  were  detailed  in  a  paper*  read  before  the 
Aottdemj  of  Sciences,  in  September,  1827,  which  was  subsequently 
(1S80)  published  in  the  tenth  volume  of  Magendie's  jQumcU  de  PhyBi" 
itj  from  which  I  quote. 

The  experiments  relative  to  the  anterior  lobes  were  made  on  dogs. 

\y  one  was  entirely  successful — ^the  animals  in  the  others  dying  too 
•oon  after  to  admit  of  satisfactory  deductions  being  made.  But  the 
twentieth  experiment  was  more  satisfactory. 

Oo  the  28th  of  June,  1626,  he  passed  a  gimlet  through  the  anterior 

>  Op,  aL,  leltfVi  «,  7,  8. 

*  *BipodltkNi  denoarcftox  fjuU  k  l*Apt>ui  de  Vopinion  qui  loo&lUc  diaa  1m  lobM  ao- 
ililfiaii  dtt  oerreatt  lo  priodpo  Ugubtcur  dc  In  pArolc.'*  **  Bullvtiu  de  rAoAdimi«  da 
KMMlQft,**  IftSO.  tome  ir.,  p.  S83. 

s  **TraSU  d*  U  phjiidfl^C  tome  il,  p.  iS8. 

*  "  B»d>iwih<i  a^pif^BODlalM  wtr  lot  fonotioiu  dti  oervoati  (bb«s  oerebmtu)  en  gfo4 
rU  «t  MU"  QtSim  d«  IS  porlkm  int^rieare  en  |>articuliar." 
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part  of  the  brain  of  an  active,  docile,  and  intelligent  dog.  Immediately 
afterward  the  animal  was  convulsed,  and  could  not  rise  from  the  ground. 
Sight  and  hearing  remained.  Symptoms  of  compression  soon  came  on  j 
the  result,  probably,  of  the  basraorrhage.  Eventually,  the  animal  re* 
covered,  but  it  was  found  to  have  lost  much  of  its  intelligence  and 
agility.  The  faculty  of  memory  seemed  to  have  been  entirely  abolished, 
and  there  was  a  decided  expression  of  imbecility  in  its  countenance.  It 
oould  no  longer  ascend  or  descend  a  staircase;  the  fore-lega  were  lifted 
very  high  in  walking,  and  its  movements  were  all  badly  coordinated. 
When  struck  or  made  to  walk,  it  uttered  sharp  cries,  but  it  had  lost 
entirely  t!ie  abLUty  to  bark.  As  Bouillaud  remarks,  "it  no  longer 
barked,  either  to  show  its  affection,  or  to  drive  away  strangers  who 
came  to  the  house,"  Once  only,  on  the  18th  of  July,  it  tried  to  bark  at 
a  passer-by,  but  failed  in  the  attempt. 

This  is  the  only  experiment  I  have  been  able  to  find  which  has  any 
bearing  upon  the  question  of  the  localization  of  the  faculty  of  language. 
And  I  do  not  quote  it  as  proving  much  on  the  subject.  The  difficulties 
in  the  way  of  experimentation  are  almost  insuperable,  to  say  nothing  of 
the  fact  that  it  is  doubtful  if  any  of  the  sounds  made  by  animals  can  be 
compared  with  human  speech. 

But  unintentional  experiments  have  been  performed  upon  the 
human  subject,  which  tend  to  show  that,  though  the  faculty  of  lan- 
guage may  bo  located  in  one  or  both  anterior  lobes,  either  may  be 
seriously  injured  without  the  faculty  of  language  suffering  to  any  ap- 
preciable extent.  Two  of  them  have  happened  in  this  country,  and^ 
although  referred  to  in  connection  with  aphasia  by  Seguin  and  Hams, 
I  take  satisfaction  in  bringing  them  forward  on  account  of  their  great 
importance  to  the  question  under  consideration. 

The  first  is  related  by  Dr.  Harlow,*  of  Vermont: 

The  subject  was  a  strong,  healthy  man,  twenty-five  years  of  age, 
and  was  engaged  in  ramming  down  a  charge  of  powder  in  a  rock  to  be 
blasted,  when  an  explosion  took  place,  and  the  tamplng-iron  was  driven 
clear  through  his  head. 

In  a  few  minutes  he  recovered  his  consciousness,  was  put  into  a  cart 
and  carried  three-quarters  of  a  mile  to  his  residence,  where  ho  got  out 
and  walked  into  the  house.  Two  hours  afterward  he  was  seen  by  Dr. 
Harlow.  He  was  then  quite  conscious  and  collected  in  his  mind,  but 
exhausted  by  extensive  hi^morrhage  horn  the  hole  in  the  top  of  hifl 
head.  Blood,  pus,  and  particles  of  brain,  continued  to  be  dischai^ged 
for  several  days,  but  by  January  1,  1849,  the  wound  was  quite  closed 
and  his  recovery  complete.  There  was  no  pain  in  the  head,  but  a  queer 
feeling,  which  he  could  not  describe,  As  regarded  his  mind,  he  waa 
fitful  and  vacillating,  though  obstinate,  as  he  had  always  been.      He 

'  Bo€ion  Mtdiccd  and  Surffktd  Journal^  December,  1849,  vol.  xxxix.,  p.  S89,  Also, 
**I>r*criptivo  Catalogue  of  the  Warrea  Anatomical  Musetim,"  Boston,  1870^  p.  145, 
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becume  very  profane,  never  having  been  so  before  the  accident.  He 
lived  till  May  21,  1861,  twelve  and  a  half  years  subsequent  to  the  aooi- 
dent,  ^rhen  he  died,  after  having  had  several  convnbions.  His  craniiun 
was  obtained,  and,  ^vith  the  bar,  is  now  preserved  in  the  Warren  Ana- 
tomical Museum  at  Boston,  Dr.  J,  B»  S,  Jackson '  thus  describes  the 
•koll: 

**  The  whole  of  the  small  wing  of  the  sphenoid  bono  upon  the  left 
■idb  19  gone,  with  a  large  portion  of  the  large  wing,  and  a  large  por- 
tioB  of  the  orbital  process  of  the  frontal  bone,  leaving  an  opening  in 
tlie  h%6e  of  the  skidl  two  inches  in  length,  one  inch  in  width  poste- 
riorljy  and  tapering  gradually  and  irregularly  to  a  point  anteriorly, 
Thb  opening  extends  from  the  sphenoidal  fissure  to  the  situation  of  the 
froBtat  jiinus,  and  its  centre  is  an  inch  from  the  median  line.  The  optio 
fbrmnien  and  the  foramen  rotundum  are  intact.  Below  the  base  of  the 
•IcuJl  the  whole  posterior  portion  of  the  upper  maxillary  bone  is  gone. 
Tb«  malar  bone  is  uninjured;  but  it  has  been  very  perceptibly  forced 
cratumrd,  and  the  external  surface  inclines  somewhat  outward  from 
abov6  downward,  llie  lower  jaw  is  also  uninjured.  The^  opening  in 
tbo  bftse,  above  described,  is  continuous  with  a  line  of  old  and  united 
fracture  that  extends  through  the  supra-orbitary  ridge  in  the  situation 
of  the  foramen,  inclines  towar<l  and  then  from  the  median  line,  and 
ftermijiates  in  an  extensive  fracture  that  was  caused  by  the  bar  as  it 
Oftinc  out  through  the  top  of  the  head.  This  fracture  is  situated  in  the 
Mt  half  of  the  frontal  bone,  but  inferiorly  it  extends  somewhat  over  the 
OMdian  line.  In  form  it  is  about  quadrilateral;  but  it  meaaures  two  and 
m  lialf  by  one  and  three-quarter  inches.  Two  krge  pieces  of  bono  are 
aeen  to  hare  been  detached  and  upraised,  the  upper  one  having  been 
—pirated  at  the  coronal  suture  from  the  parietal  bone,  and  being  so 
Ammlf  united  that  the  fracture  does  not  show  upon  the  outer  surface. 
Tina  lower  piece  shows  the  line  of  fracture  all  around  Owing  to  the 
Ion  oi  bone,  two  openings  are  left  in  the  skull;  one  that  separates  the 
iiro  fragments  has  nearly  a  triangular  form,  extends  rather  across  the 
oiadian  line,  and  Is  four  inches  in  circumference  ;  the  other,  situated 
boiween  the  lower  fragment  and  the  left  half  of  the  frontal  bone,  is  long 
Mid  trrvgularly  narrow,  and  is  two  and  five^eighths  inches  in  circum- 
toenoe.  The  edges  of  the  fractured  bones  are  smooth,  and  there  is 
aowiiere  any  new  deposit." 

From  this  aocouiit  it  will  be  seen  that  the  left  anterior  lobe  of  the 
lirmta  suffprod  severely  by  this  terrible  injury,  and  yet  it  is  not  stated 
thml  the  subject  had  ever  shown  any  difBcutties  of  speech.  If  the 
iaeahf  of  lang^oage  resides  in  the  whole  of  the  lobe,  such  an  immunity 
ooold  Boansely  have  existed.  It  must  be  noted,  however,  and  the  photo- 
gim|>L  of  the  cranium  establishes  the  fact,  that  the  third  frontul  convo- 
and  the  island  of  Reil  escaped  all  injury*  Another  interesting 
'  **  [>iSgriptlv«  C»ulofcii«  of  Wxren  Anatomical  Mtucfum,^  he.  dt. 
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oiroumstanco  Ls  the  addiction  to  profanity  after  tbe  aocident.  A  like 
pbenotuenon  has  been  noticed  in  cases  of  aphasia. 

The  second  instance  is  almost  as  extraordinary.  I  quote  the  histoiy 
of  the  case,  953,  from  Dr.  Jackson:  * 

"  Cast  of  the  head  of  a  man  who  was  transfixed  through  the  head  by 
an  iron  gas-pipe,  and  who,  to  a  very  considerable  extent,  recovered  from 
the  accident. 

**Thc  patient,  a  healthy  and  intelligent  man,  alsout  twenty-seven 
years  of  age,  was  blasting  coal  when  the  charge  exploded  unexpectedly, 
and  the  pipe  was  driven  through  his  head,  entering  at  the  junction  of 
the  middle  and  outer  thirds  of  the  right  supra-orbitary  ridge,  and  emerg- 
ing near  the  junction  of  the  left  parietal,  occipital,  and  temporal  bones. 
One  of  liis  fellow-miners  saw  him  upon  his  hands  and  knees,  and  strug- 
gling as  if  to  rise  ;  and,  going  to  his  assistance,  he  plaocd  his  knee  up- 
on his  chest,  supported  his  head  with  one  hand  and  with  the  other  with- 
drew the  pipe.  This  last  projected  about  equally  from  the  front  and 
back  of  the  head,  and  much  force  was  required  for  its  withdrawal/* 

Brain  escaped  from  the  anterior  opening,  and  coma  and  collapse 
supervened.  *'  In  seven  weeks  he  sat  up,  and  In  one  more  walked  about. 
The  right  hand  he  used  somewhat,  but  less  well  than  the  loft.  For 
about  ten  months  after  the  accident  his  memory  for  some  things  was 
nearly  lost,  but  during  t!ie  next  two  months  there  was  a  considerable 
improvement," 

The  accident  happened  on  May  14,  1867,  and  in  June,  1868,  the 
patient,  with  the  gas-pipe,  was  exhibited  to  the  Massachusetts  Medical 
Society.  "The  man  appeared  to  be  in  a  good  state  of  general  health; 
and,  though  his  mental  powers  were  considerably  impaired,  thcro  waa 
nothing  unusual  in  his  expression,  nor  would  there  be  noticedj  in  a  few 
minutes^  conversation  with  him,  any  marked  deficiency  of  intellect." 

It  is  very  evident  that  in  this  case  the  right  anterior  lobe  was 
Beriously  injured— the  left  escaping — and  yet  there  does  not  appear  to 
have  been  any  aberration  of  speech.  It  is  to  be  regretted,  however, 
that  the  history  is  not  more  specific  as  to  the  things  in  regard  to  which 
the  memory  was  deficient. 

There  are  other  cases  which  militate  against  Bouillaud's  doctrine. 
Thus,  M.  Peter'  states  that  a  drunken  cavalry -soldier  fell  from  his  hone 
on  the  back  of  his  head,  and  fractured  his  skull  Stupor  set  in  at  onoe, 
followed  by  the  most  violent  delirium.  The  man  kept  constantly  shout- 
ing the  worst  possible  oaths,  and  held  connected  conversation  with  im- 
aginary persons.  He  died  at  the  end  of  thirty -six  hours,  without  hav- 
ing recovered  his  reason.  On  dissection,  a  fracture  of  the  roof  and  base 
of  the  skull  was  discovered  in  all  its  length.     The  posterior  lobes  of 

»  CJp.  ml,,  p.  149. 

»  Quoted  by  Trousseau,  "Lectures  ob  dinical  Medicine."    TtanaJalod  by  Badre,  toI. 
I,  p.  256, 
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bcmin  were  found,  on  post-mortem  examinatioo,  to  have  sustamed  no 
injury,  but  both  anterior  lobes  were  in  a  pulpy  condition,  through  a 
toost  violent  contusion,  caused  by  their  being  knocked  against  the  an- 
terior wall  of  the  cranium.  The  whole  thickness  of  the  lobes  was  dis- 
Offgaaisod.  As  Trousseau  remarks,  this  case  shows  that  the  two  frontal 
lobes  may  be  destroyed  in  their  anterior  portion  without  causing  a  loss 
of  ibe  faculty  of  speech.  Trousseau  also  cites  the  case  of  two  ofBcerp, 
who,  after  a  quarrel,  fought  a  duel  One  of  them  fired  first,  and  the 
ball  entered  his  adversary's  head  at  one  temple,  passed  through  the 
brain,  and  then  raised  the  temporal  bone  on  the  opposite  side.  The 
bttil  was  extracted,  and  the  patient  immediately  made  a  sign  with  his 
luodSy  and  expressed  his  thanks  in  a  very  low  voice.  He  recovered,  for 
tht  time  being,  and,  duiing  five  months  thereafter,  could  speak  perfect* 
ly  wMf  and  was  remarkable  for  the  wit  and  fluency  of  his  conversation 
and  writing.  He  subsequently  died  of  softening;  and  it  was  found,  on 
post^nortem  examination,  that  the  ball  had  passed  through  the  two 
frontal  lobes  in  their  middle  portion,  A  still  more  striking  case  is  re- 
ferred to  by  Dr.  Bazire,  in  a  note  to  Trousseau^a  lecture  on  aphasia,  in 
tlie  work  cited.  It  was  reported  in  1843  by  M.  Aug.  B^»rard,  to  the 
Aaaionitcal  Society  of  Paris.  The  patient,  a  miner,  was  knocked  down 
severely  injured  by  an  explosion  in  a  mine.  He  did  not  lose  con- 
but  managed  to  creep  out  of  his  hole  and  to  call  to  his  help 
men  who  were  working  a  short  distance  off.  He  begged  thom  to 
%  oart  and  to  take  him  to  M.  Ii«5rard*s  house.  He  was  there  ex- 
The  whole  frontal  region  was  laid  open,  the  integuments  hung 
ta  sbreds,  the  bones  were  splintered  and  in  detached  fragments,  and  the 
bcaia  was  exposed.  Both  anterior  cerebral  lobes  were  completely  de- 
atwyd»  and  in  their  stead  was  a  mixture  of  blood,  of  bony  splinters, 
mmd  bfain-ettbstance.  In  spite  of  this  frightful  injury,  the  man  could 
pslate  in  all  its  details  how  the  accident  had  occurred.     He  died  the 

Whether  or  not  we  accept  this  case  in  all  the  import  claimed  for  it, 
tiMM  can  be  no  doubt  that  BouiUaud  is  wrong  in  claiming  that  injury 
o£  thm  antorior  lobes  is  necessarily  followed  by  some  derangement  in  the 
iBOolly  of  apoeeh.  It  is  only  fair,  however,  to  state  that  latterly  he  has 
admiUed  that  the  organ  of  language  may  occupy  the  posterior  part  of 
either  k>be. 

Dr.  M.  Dax,  in  1836,  read  a  paper  before  the  medical  cong^ress  whieh 
B«l  that  year  at  Montpellier,  in  which  he  came  to  the  conclusion  that 
lbs  ^Mmlty  of  language  **  was  seated,  not  as  Gall  and  Bouillaud  had 
oOQleoded,  in  both  anterior  lobes  of  the  brain,  but  that  it  oooupied  only 
lbs  iell  anterior  lobe.''  He  based  this  opinion  on  one  hundred  and 
foitj  cases  of  aphasia  attended  with  paralysis,  and  in  which  the  loss  of 
pow«r  was  on  the  right  side;  showing,  therefore,  that  the  lesion  which 
prodooad  the  abermtion  of  speech  also  caused  the  hemiplegia,  and  thai 
13 
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this  lesion  must  hnvB  been  on  the  left  side.  Tbia  paper  at  the  time  at- 
tracted  very  little  attention,  and  was  forgotten  till  the  year  1861  wit* 
nessed  the  reopening  of  the  discussion/ 

It  would  bo  very  easy  to  quote  a  large  number  of  cases  confimmtofj 
of  Dr*  Dax^s  doctrine^  but  a  few  will  suffice  to  show  the  general  beariag 
of  a  great  many  othen.  The  following  ease  seems  to  iiave  escaped 
notice.  It  is  not  the  one  referred  to  by  Gall  as  being  sent  to  him  bj 
Larrey,  In  that  case  the  left  anterior  lobe  was  injured  and  there  wab 
aphasia,  but  the  lesion  was  caused  by  a  sword* 

Baron  Larrey  *  presented  to  the  Academy  the  cranium  of  a  subject 
with  the  following  history: 

Towartl  the  end  of  the  year  1815  an  officer  of  dragoons  came  to  the 
hospital  with  a  woxind  from  a  ball  which  he  had  received  at  Waterloa 
The  missile  had  entered  the  loft  side  of  the  cranium  at  a  point  abool 
six  or  eight  millimetres  from  the  eyebrow  and  near  the  temporal  ridge. 
At  first  he  had  sufTered  loss  of  consciousness  and  profuse  h;emorrhage, 
but  had  recovered,  with  but  slight  loss  of  motor  power.  So  far  as  his 
mind  was  concerned,  there  was  no  derangement  except  as  regarded  the 
faculty  of  speech;  he  had  lost  the  memory  of  substantives.  For  this 
reason  he  was  unable  to  drill  his  company,  and,  though  able  to  distin- 
guish liis  men  by  their  size,  their  form,  their  complexion,  or  their  voice, 
he  could  not  call  them  by  name.  He  refused  to  allow  the  operation  of 
trephining  to  be  performed,  and  in  1887  died  of  phthisis. 

A  post-mortem  examination  was  made.  The  ball  was  found  em- 
bedded in  the  thickness  of  the  bone,  having  elevated  and  fractured  the 
internal  table.  The  dura  mater  wa^  strongly  adherent  to  the  whole  of 
the  left  anterior  cranial  fosi^;  it  was  also  thicker  and  denser  than  in  the 
natural  state.  A  spheroidal  excavation,  five  centimetres  in  its  horizontal 
and  seven  or  eight  in  its  vertical  diameter,  was  discovered  at  the  summit 
and  on  the  temporal  side  of  the  left  anterior  lobe  of  the  brain. 

Mr.  Thomas  Hood  *  reported  the  history  of  a  patient,  a  sober,  inlet 
ligent  man,  sLxty  years  of  age,  who,  on  the  evening  of  September  2, 
18^2,  suddenly  began  to  speak  incoherently,  and  became  quite  unintelli* 
gible  to  those  around  him.  It  was  discovered  that  he  had  forgotten  the 
name  of  every  object  in  Nature.  His  recollection  of  things  seemed  to 
be  unimpaired,  but  the  names  by  which  men  and  things  were  known 
were  entirely  obliterated  from  his  mind,  or  rather  he  had  lost  the  faculty 
by  which  they  were  called  up  at  the  control  of  the  wilL  He  wae  by  wo 
means  inattentive,  however^  to  what  was  going  on,  and  he  reoogniied 
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^  Dr.  Mftrc  Dax^s  memoir  wad  rcpti bibbed  \n  the  GoMttie  hthdomadain^  No.  17,  Apii^ 
1866. 

*  "  BlcsBure  du,  cerveau  avec  perte  de  016  moire  des  noma  BubBtantives,^  Ji)umai  d 
phytioloffie  de  Magcndie^  tome  riii.,  1828,  p.  1, 

*  *•  Phreuotogical  TranBactionB."     Quoted  by  George  CSombe  in  biE  '*^;jfMB  al  Ptw» 
Qologjp"  Boeiton^  1834,  p.  42», 
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friends  and  acquaintances  p»erliapA  as  quick] j  as  un  any  former  ocoaAiOB; 
but  tbeir  namea,  or  even  his  own  or  his  wife^s  name,  or  the  names  of  any 
of  hia  ciomostios,  appeared  to  have  no  place  in  his  recollection. 

••  On  the  morning  of  the  4th  of  September,"  says  Mr,  Hood,  **  much 
agssiMt  the  wishes  of  his  family,  he  put  on  his  clothes  and  went  out  to 
the  workshop,  and  when  I  mado  my  visit  he  gave  me  to  understand,  by 
a  Tiifiaty  of  aigna,  that  he  was  perfectly  well  in  every  rospect,  with  th« 
«goep^oti  of  some  slight  sensations  referable  to  the  eyes  and  e^'ebrows. 
I  pnifwied  on  him  with  some  dilliculty  to  submit  to  the  reappiication  of 
Vecbea,  and  to  allow  a  blister  to  be  placed  over  the  left  temple.  He 
was  now  so  well  in  bodily  health  that  ho  wotdd  not  be  oonfiued  to  the 
iKMiatt,  and  his  judgment,  in  so  far  as  I  could  form  an  estimate  of  it,  was 
unixapaired,  but  his  memory  of  words  was  so  much  a  bknk,  that  the 
iBOQOsyUables  of  affirmation  and  negation  seemed  to  be  the  only  two 
vonis  in  the  language  the  ose  and  signiticance  of  which  ha  never  en- 
tirely  forgot.  He  comprehended  distinctly  every  word  which  was  spoken 
or  addreated  to  him;  and,  though  be  had  ideas  adequate  to  form  a  full 
ivplfi  the  wonis  by  which  these  ideas  are  expressed  seemed  to  have 
entirely  obhterated  from  his  mind.  By  way  of  experiment  I  would 
mention  to  him  the  name  of  a  person  or  thing,  hb  own  name 
ior  example,  or  the  name  of  some  one  of  his  domestics,  when  he  would 
mpeat  it  after  me  distinctly  once  or  twice;  but  generally  before  he  could 
do  «>  a  third  time  the  word  was  gone  from  him  as  completely  as  if  he 
liad  nerer  heard  it  pronounced.  When  any  person  read  to  him  from  a 
book,  be  had  no  difficulty  in  perceiving  the  meaning  of  the  passage,  but 
ba  eontd  not  htmself  then  read,  and  the  reason  seemed  to  be  that  he  had 
tegotten  the  elements  of  written  knguage,  viz^  the  names  of  the  let- 

ttB9  of  the  alphabet.  In  the  oourse  of  a  short  time  he  became  very  en- 
p«ii  in  the  use  of  signs,  and  his  convalescence  was  marked  by  his  im- 
pofoeptibly  acquiring  some  general  terms  which  were  with  him,  at  first, 
of  very  extensive  and  varied  application.  In  the  progress  of  his  recov- 
err,  time  and  space  came  both  under  the  general  applioation  of  tiae, 
AB  futore  ©vents  and  objects  before  him  were,  as  ho  expressed  it,  '  neaU 
Hme  f*  but  past  eventa  and  objects  behind  him  were  designated  ^  la^ii 
iimeJ  One  day,  being  asked  his  age,  he  made  me  to  understand  that 
be  ooeld  not  tell;  but,  pointing  to  hts  wife,  uttered  the  words,  ^many 
$imm*  lepeatedly,  as  much  as  to  say  that  he  had  often  told  her  his  age. 
Wbe«  ebe  answered  sixty,  he  answered  in  the  affirmative.'^ 

On  the  10th  of  January  be  stiddeoly  became  paralytic  on  the  left 
■ide  [tbia  xs  evidently  a  typographical  error  for  right  side]«  On  the  17th 
of  Angost  be  had  an  attack  of  apoplexy,  and  on  the  Slst  he  expired. 
In  ihm  Fkrtnological  Journal,  voL  iiL,  p.  28,  Mr.  Hood  has  reported 
ibe  i£i0ection  of  his  brain:  '^  In  the  left  hemisphere,  lesion  of  the  parts 

«lMa  found,  which  terminated  at  half  an  inch  from  the  surface  of  the 
bnua,  where  it  rests  on  the  niiddle  of  the  supra-orbital  plate.*'    Two 
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small  depressions  or  cysts  were  found  in  the  substance  of  the  brain, 
**  and  the  cavity  considered  as  a  whole  expanded  from  the  anterior  part 
of  the  brain  till  it  opened  into  the  ventricle  in  the  form  of  a  trurapet% 
The  rigbt  hemisphere  did  not  present  any  remarkable  appearance." 

Dr»  Thomas  Hun,*  of  Albany,  in  detailing  a  case  of  amnesia  in 
which  there  were  no  symptoms  of  paralysia,  and  in  which  there  was 
no  poflt*n]orteni  examination,  cttea  the  case  of  a  lady  who  died  of  cancer 
of  the  brain,  occupying',  at  the  time  of  her  death,  the  greater  portion 
of  the  left  anterior  lobe.  In  the  early  stages  of  her  disease  she  wae 
often  unable  to  call  the  most  famDiar  objects  by  name,  and  had  to  ex- 
press herself  by  signs  or  by  pointing  at  the  object*  When  the  word 
she  wanted  was  pronounced  before  her,  she  recognized  it,  and  was  able 
to  repeat  it. 

Other  cases,  and  especially  several  which  have  occurred  in  my  own 
experience,  are  reserved  for  future  consideration. 

Up  to  this  period  we  have  the  organ  of  articulate  language  limited 
to  the  left  anterior  lobe  of  the  brain,  but  in  1861  its  location  was  stiU 
further  restricted.  In  that  year  M*  Gratiolet,  in  discussing  before  the 
Anthropological  Society  of  Paris  a  question  relative  to  the  comparative 
development  of  the  brain  and  mind  among  different  races,  brought  up 
the  subject  of  cerebral  localization,  to  which  he  announced  himself  as 
being  stroogly  opposed.  M.  Auburtin,  on  the  contrary,  contended  that 
the  localization  of  the  faculty  of  speech  at  least  was  definitely  eslab- 
tished,  through  the  researches  of  Bouillaud,  in  the  anterior  lobes.  la 
support  of  this  view,  he  adduced  cases  which  had  already  been  brough 
forward,  and  cited  others  in  addition,  which  went  to  show  that  loss  of 
speech  was  the  consequence  of  traunmtio  lesion  of  these  parts  of  the 
brain.  Uis  adversaries  cited  other  cases  in  which  persons  had  preserved 
the  faculty  of  language  notwithstanding  extensive  lesions  of  the  an- 
terior lobes,  M,  Auburtin  responded  that,  if  such  profound  and  exten- 
sive injuries  had  not  interfered  with  speech,  it  was  because  that  part  of 
the  lobes  in  which  the  organ  is  situated  was  not  involved.  And  he  then 
cited  the  case  of  a  patient  in  the  Hospital  for  Incurables,  who  for  many 
years  had  been  deprived  of  the  power  of  speech,  and  he  declared  that 
he  would  renounce  the  doctrine  of  Bouillaud  if  the  autopsy  of  this 
patient  did  not  reveal  disease  of  the  anterior  lobes.  The  patient  in 
question  was  under  the  charge  of  M.  Broca,  and  the  latter,  a  decided 
opponent,  accepted  the  challenge  of  M.  Auburtin,  and  declared  that, 
when  the  roan  died,  the  examination  should  be  made. 

Some  time  afterward  the  patient  died,  the  post-mortem  examination 
*as  made,  and  the  lesion  was  found  to  occupy  the  left  anterior  lobe.* 

From  this  time  fonvard,  M,  Broca,  who  had  been  a  most  determined 


'  AmerieaTt  Journal  of  Inaanity^  vo!-  vii,,  1850-'B1,  p.  S59. 
*  See  *'  ^tude  sur  U  locallaatiou  de  k  faculty  du  Ituigftge  articuli. 
do  M  Carrier,  1867, 
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oppooeut  of  Bouiilaud^s  views  of  looalizatioo,  became  converted,  and 
ouried  them  to  a  still  more  extreme  point  than  even  M,  Marc  Dax  had 
dttobm  Taking",  as  his  principal  case^  the  one  to  which  M.  Auburtin  had 
ptooed  his  faith^  he  read,  in  1861,  before  the  Anatomical  Society  of 
FnOMf  4  memoir,^  in  which  he  discusses  the  question  of  the  location  of 
the  faculty  in  question  with  all  his  perspicuity  and  directness.  Ajs  the 
two  OBses  cited  by  him  are  of  historical  interest,  I  give  the  chief  details 
of  them: 

A  nun  named  Le  Borgne,  who  had  been  an  inmate  of  another  de- 
partment of  Bicetre  for  over  twenty  years,  was  transferred  to  one  of 
tiie  wmrds  under  M.  Broca's  care,  to  be  treated  for  a  severe  attack  of 
phlegmocious  erysipelas.  The  man  was  a  confirmed  epileptic,  and  had 
aoi  tpoken,  since  his  entrance  into  the  hospital,  more  than  a  few  words, 
wkiob  he  employed  for  the  expression  of  all  his  ideas.  It  is  stated  that 
ni  oilier  respects  his  intelligence  was  good.  Le  Borgrie  was  known  in 
the  boepital  by  the  name  of  "  Tan,"  a  word  which  he  habitually  used, 
md  which,  with  the  oath,  "  Sacrh  fwm  de  JHen,^^  constituted  his  entire 
vocabulary.  "Tan,*'  owing  to  the  constancy  with  which  ho  used  it,  was 
Um  DViie  by  which  he  was  known  in  tbe  hospital;  and,  when  he  could 
not  make  himself  understood  by  his  signs,  he  employed  the  oath,  and 
gmne  other  manifestations  of  anger. 

For  several  years  he  had  remained  in  the  hospital  with  no  other 
than  that  of  speech,  with  an  occasional  epileptic  paroxysm;  but, 
a  lew  years,  his  right  arm  became  paralyzed,  and  four  years  sub* 
the  leg  of  the  same  side  was  involved;  his  sight  was  likewise 
cfiliQeibled,  and  for  the  past  seven  years  he  had  been  entirely  confined 
•o  lib  bed* 

Notwithstanding  the  fact  that  he  was  almost  in  a  dying  condition 
wbao  M*  Broca  first  saw  him,  some  important  points  in  his  cerebral 
difiaiillj  were  noted*  To  any  question  put  to  him,  he  replied,  as  usual, 
**  Am,**  but  at  the  same  time  endeavored  to  make  himself  understood 
hf  MgiML  ThuB  he  rabed  six  fingers  to  indicate  that  six  days  had 
ela|N#d  since  the  inception  of  his  erysipelas,  and  by  opening  and  shut- 
tinif  his  liaxid  four  times  and  then  raising  one  finger  signified  that  he 
bttd  beofi  twenty-one  years  in  Bicetre. 

Sensibility  was  lessened  on  the  affeoted  side;  there  was  no  deviation 
of  Ibe  tongue,  which  could  be  moved  freely  in  all  directions,  and  no 
paraly«is  of  the  faoe  beyond  a  slight  weakness  shown  by  the  swelling  of 
tbo  Idt  aide  when  he  breathed;  there  was  a  little  difficulty  of  swallow- 
ing^ fram  tbe  fact  that  the  muscles  of  the  pharynx  were  gradually  be- 
irr-*^*^  tosplioated.    After  a  few  days  tbe  man  died* 

Aa  1  have  said,  the  autopsy  showed  that  the  lesion  was  situated  in 
tbe  left  anterior  lobe.     More  exactly,  however,  it  should  now  bo  stated 

^  **Sar  kt  AtAf^  d«  la  fkcaltA  dc  UngAge  ardcul^  atcc  doax  obterrttiooit  d*itpheinie.*' 
AdMa  ^  tm  t»eim  ^naiomiqiu,  tome  iv.,  1861. 
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that  it  involved  the  iuferior  marginal  convolution  of  the  temporo- 
Bphenoidal  lobe,  the  convolutions  of  the  bland  of  Reil,  and  in  tbo  fron- 
tal lobe,  the  frontal  transverae  convolution,  and  the  posterior  half  oi 
the  second  and  third  frontal  convalutiona.  The  left  corpus  striatum 
was  also  affected.  According-  to  Broca,  the  disease  had  in  all  probabU- 
ity  begun  in  the  third  frontal  convolution,  and  had  gradually  extended 
to  the  other  parts;  the  paralysis  marking  the  implioation  of  the  island 
of  Heil  and  the  corpus  striatum. 

The  other  ease  was  that  of  a  man  named  Le  Long,  ag^  eighty -four 
yearn,  who  had  entered  the  hospital  for  a  fracture  of  the  neck  of  the 
femur.  Eighteen  months  before,  he  had  been  treated  in  the  medical 
service  for  a  temporary  apoplexy,  which  had  deprived  him  of  the  faculty 
of  speech,  bat  had  caused  no  paralysis,  Le  Long,  whose  intelligence, 
facial  expression,  and  ability  to  gesticulate,  were  very  striking,  made 
himself  perfectly  well  understood,  although  able  to  pronounce  indistinct- 
ly a  very  few  words,  but  which  were  nevertheless  properly  applied. 
These  words  were  ^ouiy'*  ^''ntkn^  toujours,  tois"  for  trois^  and  Jjeio  for 
Z«  IjOng.  Thus  when  asked,  "  Can  you  write  ?  '*  he  answered,  "  OuL'* 
«  Have  yon  any  children  ?  "  «  Oui."  "  How  many  ?  "  "  Tois,"  but  at  the 
same  time,  as  if  aware  that  he  was  not  answering  correctly,  he  raised 
four  fingers.  *'  How  many  boys  ?  "  *'Tois,"  raising  two  fingers.  **  How 
many  girls?"  **  Toia,"  holding  up  two  fingers*  **  What  time  is  it  by  this 
watch?"  *'Toi8,"  at  the  same  time  raising  ten  fingers  to  signify  that 
it  was  ten  o'clock.  "  How  old  are  you?  "  To  this  question  he  replied 
by  two  gestures  ;  the  one  consisting  of  raising  eight  fingers,  the  other 
of  four  fingers,  by  which  he  meant  that  he  was  eighty-four  years  old. 

Aside  from  this  application  of  the  word  IoIa  to  all  numbers,  his 
answeiB  were  perfectly  correct.  The  tongue  was  neither  paralyzed  nor 
thickened;  on  one  side  the  larynx  was  mobile,  and  his  limbs  possessed 
their  normal  power  for  his  age.  It  was  therefore  a  case  of  pure  aphasiiw 
or,  as  Broca  then  designated  the  affection,  aphemia. 

Twelve  days  after  the  accident,  the  patient  died.  The  post^nortem 
examination  revealed  the  existence  of  lesions,  almost  identical  in  situa- 
tion with  those  of  the  former  case.  The  posterior  part  of  the  third  left 
frontal  convolution,  and  the  contiguous  part  of  the  second,  had  been 
absorbed  and  replaced  by  a  serous  fluid.  Two  cases  can  scarcely  decide 
any  point  in  pathology;  but,  without  venturing  to  assert  positively  that 
the  organ  of  language  resides  exclusively  in  the  posterior  part  of  the 
third  frontal  convolution,  M.  Broca  expressed  the  opinion  that  the  in- 
tegrity of  this  convolution,  and  perhaps  of  the  second,  is  indispensablB 
to  the  normal  operation  of  the  fiinction  of  speech. 

Many  cases  were  adduced  by  Charcot,*  by  Falret,'  by  Perroud     ol 

•  Q<u/mt  hebdtmadairt,  1803,  pp,  473,  525, 

•  ArcKwe*  dt  mitUdne^  tome  it.,  Mora  et  Mai,  1864. 

•  Journal  de  mSdcciru  dt  Lyon^  Janvier  et  F^rrieft  1864 
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Lyotia,  by  TrooMWli)'  and  others,  in  support  of  the  localization  of  the 
tatnity  of  articulate  lang-uage  in  the  left  side  of  the  brai^.  Most  of 
IIhm  cucm  were  acoompanied  by  right  hemiplegia,  and,  in  eevcral,  post- 
DMMieiD  ozamioations  showed  the  leilon  to  exist  in  the  parts  designated 
by  Broca- 

In  tho  early  part  of  ld53»  M.  G.  Dax,  son  of  the  M.  Dax  who  bad 
placed  the  organ  of  language  in  the  left  hemisphere,  presented,  through 
M.  Lelut,  a  memoir  to  the  Academy,  in  which  he  claimed  with  his  father 
thai  ^ha;»ia  was  always  the  result  of  lesion  of  the  left  hemisphere,  but 
ha  aongned  a  still  more  restricted  position,  by  limiting  it  to  the  anterior 
afld  exterior  part  of  the  middle  lobe.  Ho  cited  forty  cases  of  loss  of 
tka  power  of  speech,  coincident  with  lesion  of  the  left  hemisphere. 

NoWy  beaides  these  direct  cases,  there  are  others  which  bear  with 
ibmt  M  Oiiioh  effect  on  the  afBrmative  of  the  doctrine  in  question, 
TVn  IL  F«met,  in  1863,  presented  a  ease  to  the  Soci6t6  do  Biologic,  in 
wUoh  there  was  left  hemiplegia,  but  no  aphasia.  After  death,  soften- 
mg  of  the  right  hemisphere,  from  thrombosis  of  the  right  middle  cere- 
knk  Mtefyi  was  found  to  exist.  M.  Parrot  *  adduced  another  case  in 
vltell  tlNve  was  complete  atrophy  of  the  island  of  Eeil,  and  of  the  third 
eoorolution  of  the  right  side,  but  in  which  there  was  no  trouble  of 
ffMe^th.  Those  cases  go  to  show  that  the  organ  of  articulate  l&nguage 
IS  BOt  situated  in  the  right  hemisphere. 

IL  Le«ur '  has  reported  a  case  which  is  of  very  great  interest.  A 
nhild  was  kicked  on  the  head  by  a  horse,  and  a  fracture  of  the  frontal 
kMO  was  thus  produced.  The  operation  of  trephining  was  performed 
at  m  pcMnt  about  an  inch  and  a  quarter  above  the  left  eye.  After  the 
and  during  the  progress  of  the  ease,  it  was  observed  that, 
pressure  was  made  upon  the  brain  through  the  hole  in  the 
the  child  lost  the  power  of  speech,  and  that  when  this  pressure 
die  ragained  it.  A  similar  case  occurred  several  years  ago 
tn  toy  own  practice. 

Amoag  British  writers,  Dr.  Hughlings  Jackson  *  has  given  the  histo- 
ffiaa  of  tUffty-four  oases  of  loss  of  speech  ooinoiding  with  right  hejniple* 
gmm  He  ia  entitled  to  the  credit  of  making  a  beautiful  application  of 
and  physiology  to  the  pathology  of  the  subject  under  considera- 
The  part  of  the  brain  designated  by  Broc4i  as  the  seat  of  the 
ocgan  of  artioulate  language  is  nourished  by  the  left  middle  cerebral 
An  obatrUQtion  of  this  artery  would  of  course  interfere  with 
action  of  that  region,  and  thus  aberrations  of  speech  would 
b«  produoed.  But  the  same  artery,  also  supplies  blood  to  the  corpus 
of  the  same  side.  Hence  the  frequency  with  which  aphasia  is 
rith  right  hemiplegia.  The  cause  of  the  obstruction  is  gener- 
ally, aoooidlng  to  Dr.  Jackson,  embolism,  for  in  twenty  of  his  cases  the 


*  Ontetti  heAdomadairt,  1865,  p.  5CWJ. 

*  **  LoDdoD  HospiUl  Reports,*'  toI.  I 
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heart  waa  more  or  less  affected,  and  iu  thirteen  of  them  there  waa  valvu- 
lar disease. 

Among  other  British  writers,  some  of  whom  will  be  more  fully  re* 
ferred  to  hereafter,  must  be  mentioned,  Dr.  Sanders,*  Dr,  Moxon,*  Dr. 
Ogle,'  Dr.  Bateman/  and  Dr.  Bastian.' 

The  matter  does  not  appear  to  have  attracted  much  attention  from 
German  phyBiologists  and  pathologists,  since  the  discussion  in  the 
French  Academy  in  18C1.  Previous  to  that  period  several  excellent 
memoirs  upon  the  physiology  of  speech  were  published  by  Germans, 
among  which  that  of  Dr.  Bergman  *  is  preeminent.  A  memoir  by  Nasse  ^ 
is  also  interesting. 

lo  I860  Von  Benedict  and  Braunwart*  published  a  very  thorough 
paper  on  the  subject,  and  other  observers  have  reported  caseSi 

In  this  country  there  have  been  several  very  excellent  memoirs  upon 
aphasia,  and,  as  we  have  already  seen,  the  subject  early  attracted  atten* 
tion,  and  the  fact  that  such  a  condition  could  ex^ist  without  other  mani- 
fest symptoms  was  fully  recognized.  Thus  Prof.  A,  Flint  *  detailed  the 
histories  of  six  cases,  in  one  of  which  post-mortem  examination  showed 
extensive  disease  of  the  left  anterior  lobe,  and  in  four,  in  which  the 
situation  of  the  hemiplegia  was  noted,  the  right  was  the  affected  aide. 

Dr,  H,  B.  Wilbur/*  in  a  memoir  on  aphasia,  treats  of  the  aberrations 
of  the  faculty  of  language  as  they  existed  iu  certain  idiots  under  hia 
observation.  His  cases,  though  interesting,  are  scarcely  in  point,  as  the 
difficulties  of  speech  were  clearly  the  result  of  mental  deficiencies. 

A  very  important  memoir  is  that  of  Dn  E.  C,  Seguin,"  in  which  a 
very  excellent  history  of  the  subject  is  given,  with  the  citation  of  forty- 
eight  oases  from  the  records  of  the  New  York  Hospital,  in  which  there 
were  difficulties  of  speech  coexisting  with  hemiplegia,  and  two  in  which 
there  was  no  hemiplegia.  In  several  of  these  oases,  however,  as  Dr. 
Seguln  states,  the  loss  of  the  faculty  of  speech  was  due  to  paralysis  of 
the  tongue  and  other  muscles  concerned  in  articulation. 

Another  excellent  paper  is  by  Dr.  T.  W.  Fisher,"  of  Boston.  Dr* 
Fbher  has  studied  the  subject  very  philosophically,  and  records  thirty* 


'  Edinburgh  Medie^  Journal,  August,  1866. 

'  BrUiih  and  Formffn  Medico- Chirurffieal  Beineie,  April,  18ft6. 

•  "8t  George's  HospiUl  Reports,"  vol.  ii.,  18B7. 

*  Jtmmal  of  Mental  Seimet,  J^nua-ry,  1888,  and  gubacquent  numbers, 

*  Briti§h  aitd  Formgm  MtHeti-CMrurguMl  Rtview,  Janimrj  and  April,  18d9. 
'"Einige  Bomurkungim  Ctber  SLdrungon  des  Godiielitui&fl  tmd  der  Sprftcbs.     J^Hgt^^ 

ncine  ZeitackHftfur  Ps^ckiatrie,  1849,  1.  <i87. 
^  AUgemcine  Zeitichri/i  u.  s.  w.,  195a,  s.  B23. 
■CanflUtt'a  "  JahreaberichC  1865,  s.  31. 

•  Midical  i?m>rtf  (New  York),  March  1,  lft«6. 
"  Amtncan  Jourtud  of  Inmnity,  July,  1867. 
1'  QtMfierlif  Journal  of  Ftjfchologieal  Medieme^  elc,  January,  1868. 

«    1*  Batkm  Moiieal  and  Smrgieal  Journal,  September  1,  1870,  and  subae^ueut  nmnbenL 
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eig^bt  cases  la  whioh  post-mortem  examiDatlons  were  made  with  definite 
resulta.     Gaaes  haye  also  been  publisbed  by  Bartholow  *  and  others. 

With  this  outline  statement  of  the  history  of  the  subject  of  aphasia, 
we  are  in  a  position  to  inquire  more  fully  into  the  evLdenco  which  looaiet 
the  organ  of  language  in  a  particular  region  of  the  brain, 

A  clear  idea  of  the  anatomy  of  the  parts  fixed  upon  latterly  as  the 
•eat  of  the  faculty  will  aid  in  the  understanding  of  the  subject. 

The  following  account  is  condensed  by  Dr,  Bateman '  from  Broca*s 
deeoriptlon  in  his  eenay  *^Sur  le  si6ge  de  la  faculty  du  langage  arti* 
ool^;" 

^The  anterior  lobe  of  the  brain  comprises  all  that  part  of  the  hcmi- 
ipbaro  situated  above  the  fissure  of  Sylvius,  which  separates  it  from  the 
(eiii|>oro-ephenoidal  lobe  and  in  front  of  the  furrow  of  Rolando  which 
divides  it  from  the  parietal  lobe.  The  furrow  of  Rolando  separates  the 
Iroiital  from  the  parietal  lobe ;  it  traverses  from  above  downward  all  the 
ftitonial  surface  of  the  cerebral  hemisphere,  starting  from  the  inter- 
beni^lieno  median  fissure,  and  ending  at  the  fissure  of  Sylvius.  In 
Crooti  tiliB  furrow  is  bounded  by  the  transverse  frontal  convolution,  and 
baliiiid  by  the  transverse  parietal  convolution.  The  anterior  lobe  is 
eailirpo0ed  of  two  stories  or  divisions — one  inferior  or  orbital,  the  other 
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Mperior — situated  beneath  the  frontal  and  under  the  most  anterior  pari 
of  th«  pwietal.  This  superior  division  of  the  anterior  lobe  is  oomposecl 
of  loitr  fundaroentaJ  convolutions;  one  posterior,  the  others  anterior. 
TI16  posterior  is  that  which  has  been  described  as  the  tran^erse  frmUcU^ 


Stp^rtoTft^  Gtnehuuitl,  Juoary,  1849. 
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and  which  forms  the  anterior  border  of  the  furrow  of  Rolando ;  the  tkre« 
other  convolutions  have  all  an  antero-posterior  direction  and  are  distin* 
gnished  by  the  names  of  superior  or fimt  frontal^  middle  or  second^  and 
inferior  or  third  frontal  convolutions.  This  last,  by  its  posterior  half, 
forms  the  superior  bonier  of  the  fissure  of  Sylvius,  the  inferior  border 
being  formed  bj  the  superior  convolution  of  the  temporo-sphenoidal 
lobe.  In  drawing  asunder  these  two  oonvolutions  which  bound  tho  iia 
sure  of  Sylvius,  the  lobe  of  the  insula  (the  island  of  Reil)  is  exposed, 
which  covers  the  extra-ventriuuiar  nuckus  of  the  corpus  striatum.  Tiie 
result  of  these  relations  is  that  a  lesion,  which  is  propagated  from  th^ 
frontal  to  tho  temporo-sphenoidal  lobe,  or  vice  versa,  will  pass  almost 
necessarily  by  the  lobe  of  the  insula,  and  thence,  in  ali  probability,  it 
will  extend  to  the  extra-ventricular  nucleus  of  the  corpus  striatum,  see- 
ing that  the  proper  substance  of  the  insula,  which  separates  the  nucleus 
from  the  surface  of  the  brain,  is  composed  only  of  a  very  thin  layer." 

The  lobe  of  the  insula,  or  the  island  of  Reil,  is  found  in  no  other 
mammal  than  man  and  the  monkey.  In  the  latter,  however,  it  is  verj' 
slightly  developed,  and  has  no  trace  of  convolutions.  In  aberrations  of 
speech  this  part  is  very  often  involved  in  the  lesion. 

Now,  although  there  are  several  cases  on  record  in  which  post-moi- 
tem  examination  would  appear  to  show  that  lesion  of  tho  third  left 
frontal  convolution  is  sufficient  to  produce  derangement  of  the  faculty 
of  articulate  language,  the  weight  of  evidence  is  decidedly  against  limit 
iug  the  seat  of  tho  organ  to  this  part.  Thus,  of  five  hundred  and  fifty 
six  cases  of  aphasia  tabulated  by  Segtun/  the  third  frontal  convolution 
was  damaged  but  in  nineteen.  While,  therefore,  we  must  admit  that 
injury  or  disease  of  this  limited  region  will  cause  aphasia,  it  is  going 
too  far  to  assert  that  the  lesion  must  exist  in  this  situation  in  order  that 
aphasia  may  be  produced*  Moreover,  Seguin  gives  another  table  of 
OMCfl  which  must  definitely  settle  the  matter,  and  which  I  quote  in  fulL 
It  relates  to  autopsies  which  were  made  with  special  reference  to  the 
point  in  question,  and  in  which  the  details  given  were  sufficient  olearlj 
to  indicate  the  location  of  the  lesion. 
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AUTHOBITIES, 

TrottMeaQ,  I860  (ia  Academie  de  M£d«'ciae) 

Peteri  Le^rand,  Beckrd,  Delpech^  B6rard,  Fwge,  Jackson, 

Bigelow.. , , ,. . 

Jaokion,  Riebardsou,  Rusg«l 

New  York  Hospital,  18,'iO-'67 ,.*...,.., 

BeUerafi  Hospital,  October,  1867 

Total 
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OtHer  cases  might  readily  be  adduced,  but  the  above  are  amply  8uf- 
firient  to  decide  the  question  against  Brora's  doctrine.  On©  case  of 
aphitoia  occurring  without  lesion  of  the  third  frontal  convolution  would 
•if  ooume  iuv^idate  hia  claim  that  thi^  part  is  the  exclus^ivc  Beat  of  the 
organ  of  Ismg'aage^  and  no  number  of  cases  showing  coexistence  of 
ftphacift  with  disease  or  injury  of  the  third  left  frontal  convolution 
iroaUl  be  sufticient  to  establish  the  point  affirmatively  milepsthe  reeultB 
of  our  present  experience  were  disproved,  ^levcrtheless,  as  showing 
further  that  dkea^e  of  this  part  will  cause  aphasia,  I  subjoin  the  fol- 
lowing caae  from  Dr.  W.  Ogle'^  *  very  interesting  memoir : 

**  Joel  B.,  October  18,  1866.  Had  rheumatio  fever  and  endooarditis 
twenty-five  years  ago,  but  since  that  has  had  good  health*  While  at 
work,  October  15th,  fell  down  suddenly  without  losing  consciousness, 
and  found  that  he  was  speechless,  and  hemiplegie  on  the  right  side. 

**  On  admission  he  was  found  to  have  extensive  heart-disease,  with 
tlie  pulse  characteristics  of  aortic  regurgitation.  There  was  complete  lax 
palij  of  the  right  arm  and  leg>  with  unimpaired  sensibility.  There  was 
at  firBt  some  difficulty  in  deglutition  and  in  protruding  the  tongue,  but 
this  Utter  symptom  passed  away  in  a  few  days.  There  was  slight  pain 
tn  the  left  side  of  the  head, 

**  His  speech  was  limited  to  the  two  words  '  yas  *  and  *  no.'  These 
lie  used  correctly.  After  he  had  been  in  the  hospital  some  time,  he 
rooovered  the  power  of  saying  some  few  words,  chiefly  monosyllables* 

**  He  could  write  with  his  left  hand,  with  sufficient  distinctness, 
words  which  he  could  not  pronounce  when  asked  to  do  so.  In  his  writ- 
tngf  there  was  often  a  tendency  to  reduplication  of  letters.  For  instance, 
He  wrote  *  Testatament  *  for  '  Testament*  But  I  cannot  say  whether 
this  was  more  than  the  result  of  deficient  education. 

^^  Bis  mind  seemed  quite  clear.  He  understood  all  that  was  said  to 
ktm;  took  interest  in  all  that  was  going  on  about  him;  listened  to  oon- 
veciiiioQ  with  an  animated,  lively  look,  laughing  at  any  little  joke,  and 
nxptmmng  himself  frequently  by  suitable  pantomime.  In  December  he 
was  attacked  by  oedema  of  the  lungs,  and  died  on  the  20th.^ 

J^Mt-mortem, — (Edematous  lungs,  extensive  aortic  and  mitral  disease. 
•*  Mttoli  eeai-gelatinous  fluid  in  subarachnoid  space.  Surface  of  braiu 
healthy,  excepting  at  one  limited  spot.  This  was  the  posterior  part  of 
Um  third  lxY)utal  convolution  on  the  left  side.  Here  was  a  softened^ 
•Imoil  diffluent  pfttoh  about  three^quartcTS  of  an  inch  in  breadth,  reach- 
n^  ^om  the  highest  point  of  the  third  convolution  backward  and  down* 
wvd  to  the  fissure  of  Sylvius.  The  softened  patch  was  not  actually 
tJie  most  posterior  part  of  the  convolution,  for  there  was  a  narrow  un- 
slrip  between  it  and  the  tmnsverse  frontal  convolution.  In 
into  the  brain,  a  second  small  patoh  of  softening  was  seen  in  the 
centre  of  the  left  hemisphere,  external  to  and  rather  above  the  corpus 
id  Agrmphb,"  *'  'X  0«orge's  HospiUl  ReporU,"  vol  II.,  186?,  p.  108. 
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striatum,  and  extending  toward  the  posterior  termination  of  the  fi*sur« 
of  Sylvius,     AU  the  rest  of  the  brain  was  apparently  healthy. 

"  The  left  middle  cerebral  artery  was  finn  in  its  main  trunk,  but  in 
one  of  its  secondary  branches  at  a  bifurcation  was  a  hard  shotty  bit  of 
fibrine  completely  obstructing  the  passage,  so  that  when  water  was  in- 
jected into  the  vessel  it  could  not  pass,  though  considerable  force  was 
used.     There  were  also  fibrinous  blocks  in  the  ipleen." 

The  theory  of  M»  Marc  Dax  locates  the  faeidty  of  speech  in  the 
left  hemisphere.  He  based  tlais  opinion  upon  the  fact  that  aphasia 
is  associated  almost,  if  not  invariably,  with  right  hemiplegia,  when 
there  is  any  paralysis  at  all.  That  this  is  really  the  case  is  beyond 
question.  Without,  however,  referring  again  to  the  cases  cited  by  M* 
Dax,  1  quote  the  following  table  from  Dr.  Seguln's  paper: 

APHASIA  WXTH   HEMIPLEGIA. 


AtrfHOBITISS 

TrooBfleau,  1866  (Academic  dc  M^decine) 

BniUArger,  lat<^r  in  18ti5  (Salp6tri^ro) 

Jackson,  loc.  cit 

Robertson,  loc.  cit.  ,,.....,....,, * . . . , 

HcMlie&l  Times  and  Gazette,  September  9,  1866. 
Archives  G6n6raax  de  M^deciue,  1866.. ,,,... 

Flint,  New  York  Medical  Record,  vol.  L 

New  York  Hospit&l,  1880-^67. 

ToUil 


EiRht 


243 


Left 

Hcfmlplflglib 


10 
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From  this  table  we  learn  that,  of  two  hundred  and  sixty  cases  oi 
aphasia  associated  with  paralysis,  the  left  hemisphere — as  determined  by 
the  situation  of  the  hemiplegia — was  the  seat  of  the  lesion  in  two  hun- 
dred and  forty-three  cases,  and  the  right  in  only  seventeen. 

I  also  quote  the  following  table  from  Dr.  Segiun : 

QUESTION    OF   LEFT  ANTERIOR   LOfi£, 


AUTOPSIES  BY 

Umtc  Dax,  in  1B61,  uid  G.  Dax  {Acadc'iuie  de  M^dedne^ 

I86a). , , 

Bouillftud,  1848.. 

"        1865 

TrOQMeaii  (Acaddmie  de  M^decine) , . . 

yulpUn  (Lemons  de  Phyeiologie). ..,..,.. 

New  York  Hospital,  18af>-*67 

Jackson,  Richardflon,  A.  Clark,  18flC-*a7 

Peter,  Legraud,  B^ckrdf  Ddpech,  B^rord,  one  each 

Farge,  Bigelow,  Deiaiold,  and  Stokes,  oae  each.  ......... 

Total .,., 
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This  table  is  b&sed  on  autopsies,  and  may  he  considered  conclusiTe 


APHASIA. 


205 


I 


lA  to  the  relative  frequency  with  which  aphasia  is  connected  with  dis^ 
etje  of  the  left  anterior  lobe. 

From  various  sources  I  have  obtained  the  following  additional  oases, 
in  which  the  seat  of  the  lesion  was  determined  either  by  post-mortem 
cxjuuLOAtion  or  by  the  situation  of  the  hemiplegia: 


80 


Left 

Hl«ht 

Htmteplunr*. 

Hemtopturtt. 

2 

0 

iko 

16 

95 

1 

,  ^ 

1 

•• 

1 

The  immense  preponderance  of  disease  of  the  left  hemisphere,  and 
ofpeoially  of  its  anterior  lobe,  as  a  concomitant  of  aphasia,  is  therefore 
pUoed  beyond  a  doubt.  Indeed,  so  far  as  I  am  aware,  the  fact  is  not 
t|ue8ttofiedi     How,  now,  is  it  to  be  explained  ? 

W©  cannot  claim,  even  with  all  the  disparity  of  cases,  that  the  organ 
of  language  is  located  in  the  left  anterior  lobe,  or  even  in  the  left  hemi- 
sphere, to  the  exclusion  of  the  other,  Broca  has  attempted  to  account 
for  the  assumed  restriction,  on  the  ground  that  the  left  hemisphere  re- 
ceives a  larger  supply  of  blood,  and  is  earlier  dovelope<l  than  the  right. 
This  is  doubtless  correct,  but  still  the  fact  remains  that  lesion  of  the 
right  hemisphere  is  sometimes  followed  by  aberrations  of  speech  ;  the 
left  remaining  perfectly  healthy.  One  such  case — and  there  are  several 
on  record  in  which  the  autopsy  conBrmed  the  deductions  drawn  from 
the  symptoms — is  sufficient  to  overturn  the  theory  which  restricts  the 
situation  to  one  side  of  the  brain;  and  one  such  as  that  reported  by  Dr. 
Simpflon,^  in  which  there  was  extensive  lesion  of  the  third  left  frontal 
ooQVolation  in  its  posterior  part,  and  no  epilepsy,  paralysis,  or  aberra- 
lioii  of  speech,  is  of  course  utterly  destructive  of  Brooa's  views. 

The  tkd  that  aphasia  is  more  frequently  conjoined  with  right  hemi- 
plegia ift  undoubtedly  due  mainly  to  the  fact  previously  insisted  upon  in 
mj  retnarks  on  cerebral  embolism,  that  the  left  middle  cerebral  artery  is 
attdl  more  liable  to  be  plugged  by  an  embolus  than  the  right ;  and  it  is 
by  emboEsm  that  aphasia  is  generally  caused*  Dr.  Hughlings  Jackson  * 
hatf  rery  satisfactorily  worked  out  the  relation,  and  my  own  experience, 
presently  to  be  related,  abundantly  confirms  the  fact. 

At  the  same  time  it  appears  to  be  clearly  shown  that  the  left  ante* 

I  Mtdiml  Timm  amd  Gauttt^  December  SI,  18«7. 
•  "^  Loailon  UospHal  RepoHs,'*  vol  L,  toe,  ol. 
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rior  lobe,  or  rather,  in  accx)rdance  with  Dr,  Jaokson^s  views,  those  part 

of  the  brain  nourished  by  the  left  middle  cerebral  artery,  are  more  in 
timately  coaneoted  with  the  faculty  of  articulate  language  than  any 
other  region  of  the  encepbalio  mass.  It  is  probably  true,  as  originally 
advanced  by  Dr.  Moxon,*  and  since  urged  by  Dr.  William  Ogle,'  that 
the  organ  of  speech  is  to  be  found  in  both  hemispheres,  and  that  one 
side  is  more  generally  employed  than  the  other,  Just  as  we  ordinarily 
give  a  preference  to  one  eye  or  one  ear  or  one  hand,  and  that  tins  side 
ifl  the  left.  Gratiolet's  facts,  adopted  by  Broca  to  support  his  view  of 
exclusive nesa,  will  certainly  lend  force  to  the  argument  in  favor  of  pref- 
erence. This  careful  anatomist  found  that  the  left  hemisphere  is  de- 
veloped before  the  right,  and  that  it  is  better  nourished.  Both  of  theee 
circumstances  are  owing  to  the  greater  supply  of  blcwxl  which  it  re- 
ceives. 

Undoubtedly  many  of  the  cases  which  have  been  brought  forward 
as  militating  against  the  doctrine  of  locaLization  of  the  organ  of  gpeeeh 
are  not  cases  of  aphasia  at  all,  but  simply  instances  of  inability  to  speak, 
from  paralysis  of  the  muscles  concerned  in  speech.  This  is  certainly 
true  of  the  greater  number  of  Seguin's  cases,  and  also,  as  Bmrtholow* 
has  stated,  of  those  adduced  by  Ladame. 

Again,  in  very  many  instances  the  post-mortem  examination  has  not 
been  properly  made,  and  lesions  involving  one  or  the  other  anterior  lobe 
have  been  overlooked.  It  is  now  a  well -re  cognized  fact  tliat  the  cere- 
bral tissue  may  be  materially  diseased,  and  the  lesion  not  be  detec 
without  microscopical  examination. 

Giving  a  very  full  consideration,  therefore,  to  the  facts  and  argu 
ments  which  have  been  urged  on  all  sides  of  the  question,  I  am  con- 
strained, while  rejecting  the  restricted  location  of  MM.  Dax,  and  the 
still  more  limited  situation  contended  for  by  Broca,  to  believe: 

1,  That  the  organ  of  language  is  situated  in  both  hemispheres,  and 
in  that  part  which  is  nourished  by  the  middle  cerebral  artery. 

2.  That  while  the  more  frequent  occurrence  of  right  hemiplegia,  in 
connection  with  aphasia,  is  in  great  part  the  result  of  the  anatomical 
arrangement  of  the  arteries  winch  favors  embolism  on  that  side,  there  is 
strong  evidence  to  show  that  the  left  side  of  the  brain  is  more  intitnate- 
ly  connected  with  the  faculty  of  speech  than  the  right. 

These  views  are  further  supported  by  several  interesting  cases,  the 
histories  of  which  I  now  propose  to  relate: 

Case  I. — In  the  summer  of  1857,  while  I  was  on  duty,  as  medicai 
officer  of  the  army,  with  a  body  of  troops  and  topographical  engineer^ 
making  a  road  from  Fort  Riley  to  Bridger's  Pass,  in  the  Rooky  Mountains 

1  "  On  the  Connection  between  Loss  of  Spi;cch  ajid  Faralvais  of  the  Right  Side,**  Btr^- 
itk  and  Foreign  AfedicChChirurffical  JtevioD^  April,  I860,  p.  48 L 

■  "  Aphasia  and  Agraphia,"  ♦*8t.  George's  Hospital  Hopore*,"  vol.  ii.,  p.  B^. 
*  ''On  Aph&aia,"  Journal  of  F»i*eholofficai  Medicine,  etc,,  vol.  ii.,  p.  S4l,   fT  m?. 
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1  quarrel  occarred  between  two  of  the  laborers,  which  resulted  in  one 
of  thetn  striking'  the  other  a  violent  blow  on  the  head  with  a  club. 
The  injured  man  fell  to  the  ground  stunned,  and  remained  in  a  state  of 
coma  for  several  hours*  Upon  examining  him  a  few  minutes  after  the 
tflalr  took  place,  I  ascertained  that  tiiere  was  no  stertor  and  no  indica- 
tion of  paralysis.  He  was  unconscious  and  breathing  quietly,  with  a 
pulse  of  about  80.  He  had  received  a  blow  on  the  left  temple,  which, 
though  laying  open  the  scalp,  had  not  fractured  the  skull.  Gradually 
he  regained  consciousness  so  as  to  be  able  to  comprehend  what  was 
pamimg'  about  him,  but  he  had  entirely  lost  the  memory  of  words,  though 
not  the  faculty  of  articulation.  Thus  he  was  unable  to  speak  unless  the 
words  were  first  repeated  to  him,  and  then  he  oould  do  so  without  any 
Aefoot  of  articulation,  provided  too  many  words  were  not  given  to  hiiu 
ftt  once* 

Thus  when  I  said  to  him  in  Spanish — he  was  a  Mexican,  and  could 
not  speak  English — **  Cbmo  sientes  ahora  V  "  "  Uow  do  you  feel  now  Y  " 
be  repeated,  "  Como  sien.  sicn.  sien.,"  and  then,  looking  at  me  in  ap- 
parent de^alr,  burst  into  tears.  And  this  was  repeated  time  and  again 
during  the  hour  I  spent  with  him* 

The  next  morning,  at  about  seven  o'elock,  as  he  attempted  to  rise 
from  his  bed,  he  fell,  and  was  found  a  few  minutes  afterward  by  the 
hoepita!  attendant,  lyitig  on  the  ground  in  a  state  of  oomplete  coma.  I 
taw  him  almost  immediately ;  he  was  breathing  stertorously,  blowing 
oat  his  lips  and  cheeks  at  each  expiration^  and  exhibiting  a  general  reso- 
hitioQ  of  all  his  limbs,     lie  ilied  at  about  eleven  o^olock  a.  u,  that  day. 

That  afternoon  I  made  a  post-mortem  examination.  On  removing 
the  oal^arraro,  the  first  thing  that  attracted  my  attention  was  an  eoohy- 
■Oied  spot  about  the  size  of  a  half-dollar-piece,  involving  the  left  ante* 
nor  lobe  at  its  lateral  and  posterior  margin.  There  was  no  extensive 
hmiorrhage  at  this  point.  But,  on  the  opposite  ^ide,  there  Imd  been  n 
rupture  of  the  middle  menin^al  artery,  and  an  immense  extravasation 
of  blood  which  had  infiltrated  between  the  lubes  of  the  right  hemisphere 
and  ooUeeted  in  the  ba^e  of  the  skulL  My  theory  of  the  om«  wta  that 
the  biemorrlmge  from  the  artery  had  been  audderjly  stopped  during  the 
eemlition  of  pmnary  insensibility  before  any  considerable  quantity  of 
blood  had  been  oflused,  and  that  during  the  night  his  heart  had  le* 
covered  its  power;  and  this,  with  the  muscular  effort  ho  made  in  at- 
tempitng  to  get  out  of  bed,  had  dislodged  the  coagulum,  and  allowed 
the  faBBmorrhage  to  take  place.  At  that  time  I  attached  no  especial  im- 
portinqe  to  the  injury  of  the  left  anterior  lobe;  but,  since  the  debate  in 
the  French  Academy  in  1861,  I  have  bad  no  doubt  that  to  it  the  amne- 
wc  aphaaia  was  entirely  due. 

It  will  be  observed  that  there  was  no  defect  of  articulation  in  this 
«Mey  either  from  paralysis  or  inoo<'JrdinutioQ,  but  that  the  difficulty  was 
mMf  as  regarded  the  memory  of  words. 
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Casb  IL — J.  H.^  a  captaia  of  a  coasting- vessol,  oousulted  me  in  No- 
vember, 1864,  for  a  dilHculty  of  speech  with  which  he  had  been  affected 
for  several  months.  Upon  inquiry,  I  ascertained  that  one  morning  early 
he  had  been  called  from  bia  bed  upon  some  duty  connected  with  hi* 
vessel;  that  he  had  risen  rather  hastily  and  gone  on  deck;  that  while 
giving  an  order  he  suddenly  became  very  dizzy,  and  fell,  unconscious. 
He  soon  regained  his  senses,  but  found  that  he  was  paralyzed  on  the 
right  side,  and  had  lost  the  ability  to  speak.  He  soon  afterward  reached 
port,  and  remained  at  home  for  three  months,  during  which  period  the 
p&r&lysis  disappeared  almost  entirely,  and  he  reacquired  the  ability  to 
apeak.  The  aphasia  was  of  both  the  amnesic  and  ataxic  forms.  He 
could  neither  speak  nor  write. 

He  then  went  to  sea  again  as  a  passenger-  to  Cuba,  and  while  in 
Havana  had  another  attack  similar  to  the  first^  but  without  paralysis  of 
motion,  though  there  was  loss  of  sensibility  on  the  right  side.  The 
memory  for  words  was  entirely  destroyed,  though  he  could  pronounce 
distinctly  any  word  he  was  told  to  say^  if  he  did  not  allow  too  long  a 
period  to  elapse  between  the  direction  and  the  response.  About  four 
moDths  after  his  last  seizure  he  consulted  me. 

At  this  time  he  could  say  a  few  words,  and  he  employed  them  to 
orpress  all  his  ideas,  assisting  himself  with  very  energetic  gestui«a, 
which,  however,  were  rarely  expressive  of  his  thoughts.  The  words  he 
thus  constantly  used  were  **  sifi,"  which  signified  both  yes  and  do,  and 
'*  time  of  day,"  which  he  employed  when  he  had  any  other  answer  than 
a  simple  affirmative  or  negative  to  give.  Besides  these  expressions,  he 
had  an  oath,  **  Hell  to  pay  I "  which  he  ejaculated  whenever  he  did  not 
stioceed  in  making  himself  understood,  and  sometimes  without  any  such 
exciting  cause.  These  wore  the  only  expressions  he  could  originate, 
but  he  could  pronounce  distinctly  atiy  word  he  was  told  to  say,  and  even 
as  many  as  three  short  successive  words.  When  told  to  write,  he  took 
the  pen,  and,  on  my  telling  him  to  give  me  his  name  and  address,  wrote 
"  'Hme  of  day,"  and  then,  seeing  that  that  was  not  the  correct  answer, 
immediately  followed  it  with  "  Hell  to  pay  I "  On  my  remarking  to  him 
that  he  had  given  me  wrong  information,  he  imraediately  wrote  "  aifi*" 
Any  word,  however,  which  I  told  him  to  write,  he  did  without  any 
difficulty,  and  thus  I  obtained  several  long  sentences  from  him. 

From  his  brother,  who  came  with  him,  I  obtained  the  facts  in  his 
history  I  have  mentioned.  Examining  his  hearty  I  found  that  he  had 
a  strong  systolic  murmur,  and  was  toM  by  his  brother  that  he  had  had, 
fifteen  years  ago,  a  first  attack  of  acute  articular  rheumatism,  which  had 
been  followed  by  several  other  attacks. 

The  main  point  of  interest  about  this  case — and  it  is  one  of  those  I 
shall  again  draw  attention  to — is,  the  occurrence  of  ataxic  aphasia  with 
hemiplegia  as  concomitants  of  the  first  attack,  while  the  second  was 
characterized  by  purely  amnesic  aphasia  and  no  paralysis. 
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IIL — During  the  winter  of  18(>8-'69,  a  mao  came  to  my  cli* 
the  Bellevue  Hospital  Medical  College,  who  was  apliasic,  and 
from  whose  friends^  his  own  gestures,  and  the  few  words  ho  could  speak, 
I  obtained  the  following  history:  Some  months  previously  he  had  been 
working  in  a  stone-quarry,  and  was  struck  by  some  piece  of  machinery  on 
the  left  side  of  the  head,  at  about  the  junction  of  the  frontal  with  the 
Wmporal  bone.  For  a  short  titue  lie  was  unconscious,  recovering,  how- 
ever, without  paralysis,  but  with  loss  of  the  memory  of  wortis.  When 
he  oam^  under  my  observation,  he  was  very  intelligent,  comprehended 
ereiy  word  said  to  him,  and  made  repeated  and  persistent  efforts  to  talk, 
bat  he  could  not  utter  a  word  spontaneously  beyond  **  yes  "  and  "  no," 
wlueh  he  always  used  correctly.  Thus,  when  1  asked  him  %vhere  he  was 
bom,  be  became  much  excited,  gesticulated  violently,  and  apparently 
mde  eveiy  effort  to  tell  me.  The  perspiration  stood  out  in  large  drops 
OQ  hia  forehead,  but  no  sound  came  from  his  lips.  Then  the  following 
oaoTersation  took  place: 

«  Were  you  born  in  Prussia  ?  *'     **  Na" 
•* In  Bavaria?"     **  No." 
« In  Austria?"     "No." 

••In  Swit*erhind ? "  "Yes,  yea,  yes,  Switzerland,  Switzerland,"  at 
kughing,  and  moving  his  hands  actively  in  all  directions, 
tnounce  words  well,  but  could  not  write. 
I  took  occasion  to  speak  at  length  on  the  subject  of  aphasia,  and 
pro  it  aa  my  opinion  that  there  had  been  a  fracture  of  the  internal 
tlUeof  the  skull,  and  that  a  fragment  of  bono  was  pressing  on  the  pos- 
tanortnd  lateral  part  of  the  anterior  lobe.  My  friend  Prof,  Sayre  was 
pRMQt,  and  I  advised  him  to  trephine  the  patient,  with  the  view  of 
•isntiug  any  depressed  piece  of  bone,  and  restoring  the  normal  funo- 
^M  of  that  part  of  the  brain.  The  operation  was  performed  a  few  daya 
ii^tenrard,  the  patient  being  placed  under  the  influeiu?e  of  ether.  Tlie 
iBtcmal  table  was  found  to  be  fractured,  and  a  splinter  was  pressing  on 
te  posterior  frontal  convolution.  It  was  removed,  and,  as  soon  as 
tb  patient  emerged  from  the  an^^thetio  condition,  he  spoke  perfectly 

Tbtf,  MB  will  be  seen,  was  also  a  case  of  amnesic  aphasia,  unaooom- 
ptniiid  by  paralysis, 

CmOL  rV. — A.  E.,  formerly  a  bookseller,  consulted  me  in  the  autumn 
irf  18W  for  what  was  considered  by  his  friends  to  be,  and  what  probably 
tia,  taft^ntng  of  the  brain.  Before  any  symptom  of  disease  appeared, 
kthad  been  noted  for  his  remarkable  memory,  but  was  now  exoedingly 
Ib^etfol,  esf>ectaUy  as  regarded  words.  Thus  he  had  forgotten  his  first 
tmiei,  and  oould  not  tell  me  the  names  of  his  children.  Ills  conversation 
«M  marked  by  groat  hesitancy,  from  his  not  remembering  the  words  he 
iriilicd  to  use,  and  there  was,  besides,  marked  dilhculty  of  articulation, 
words  he  eould  not  pmnouuoe  at  all  There  was  right  hemi- 
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plegia,  whicL  had  gradually  been  gettiDg  worse,  and  which,  when  I  savi 
him,  was  extensive  enough  to  interfere  materially  with  the  movements 
of  his  arm  and  leg.  The  left  side  was  not  affected,  and  the  tongue  and 
£aoe  were  apparently  not  paralyzed.  He  was  subsequently  lost  at  sea  in 
the  steamer  City  of  Boston. 

This  case,  therefore,  exhibited  both  the  amnesic  and  ataxic  forms  of 
aphasia,  and  was  accompanied  by  right  hemiplegia.  I  regard  the  ooq- 
dition  as  being  due  to  thrombosis,  probably  of  the  left  middle  cerebral 
artery. 

Case  V*— W.  W.,  aged  forty-one,  entered  the  New  York  State  Hos- 
pital for  Diseases  of  the  Nervous  System,  August  22,  1870,  beraiplegic 
on  the  right  side,  and  affected  with  ataxic  aphasia.  In  the  month  of 
March,  1868,  as  ascertained  by  Dr.  Cross,  the  resident-physician  of  the 
hospital,  he  was  seized  with  a  dull  pain  in  the  right  knee,  accompanied 
with  numbness,  formication,  and  pricking  sensations,  limited  to  the  right 
foot,  while  general  numbness  of  the  whole  side  soon  supervened.  Tbese^ 
with  loss  of  power,  gradually  extended  and  increased  till  at  the  end  of 
two  weeks  the  patient  was  entirely  hemipfegic,  Tliere  was  at  no  time 
any  loss  of  consciousness  nor  any  mental  aberration.  On  the  11th  of 
May  following,  the  patient  suddenly  lost  the  power  of  speech,  but  his 
mind  reraaiued  perfectly  clear,  and,  though  he  could  not  utter  a  word, 
he  understood  well  every  thing  that  was  said  to  him*  He  remained 
nearly  completely  aphasio  for  four  months,  being  only  able  during  that 
time  to  utter  a  few  sounds,  which  could  not  be  interpreted  into  intelli- 
gible words. 

About  September,  1868,  ho  began  to  enunciate  a  few  words,  at  first 
veiy  slowly  and  indistinctly,  and  gradually  acquired  more  facility. 
When  I  presented  him  before  the  class  at  the  Bellevue  Hospital  Medi- 
cal  College,  in  November,  1870,  although  he  could  ta,lk,  his  power  of  co- 
ordination was  very  imperfect,  and  many  words  were  articulated  with 
great  difficulty.  This  trouble  was  chiefly  manifested  in  regard  to  labials 
and  Unguals,  such  words  as  *'  truly  rural,"  *'  Peter  Piper,"  "  baker,"  and 
others  of  the  kind,  causing  him  to  make  repeated  efforts  before  he  ooald 
even  imperfectly  pronounce  them.  There  was  no  paralysis  of  the 
tongue,  no  deviation  wlien  it  was  protruded,  and  but  very  slight  if  any 
paresis  of  the  orbicularis  oris  or  other  facial  muscles.  The  arm  and  leg 
on  the  right  side  were  profoundly  paralyzed. 

In  this  case  there  was  no  loss  of  the  memory  for  words,  and  no  diffi* 
oulty  in  writing.  It  was,  so  far  as  the  aphasia  was  concerned,  entirely 
ataxic  in  character,  and  accompanied  by  right  hemiplegia. 

My  opinion  was,  that  the  symptoms  were  to  be  attributed  to  tlirom- 
boaia  of  the  left,  middle  cerebral  artery. 

Case  VI.^ — ^R.  M.,  aged  twenty-five,  noticed  one  day  that  his  right 
foot  was  unusually  cold.  A  few  days  afterward  he  had  his  first  attack 
of  hemiplegia  of   the   right  side.      Suddenly,  and  without    the   least 
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riniing,  except  a  severe  vertigo,  he  fell,  but  immediately  a.rose.  There 
trit  no  Idas  of  coasclousness,  and  with  assistance  he  was  able  to  walk  to 
lus  nddeDoe,  a  short  distance  off.  His  face  was  drawn  to  the  left  side, 
tnd  speech  and  memory  were  slightly  impaired. 

Iq  February,  1869,  having  recovered  motility,  he  was  seized  vi*ith 
laoiher  attack  of  right  hemiplegia.  This  time  he  partially  lost  cou- 
•oioQflldaa,  and  his  .speech  again  became  affected.  By  April,  1869, 
be  was  able  to  resume  his  work  as  a  weaver,  but  his  arm  was  still  weak. 
In  July  he  had  another  attack,  which  was  slight. 
In  May,  1870,  he  again  suddenly  became  hemiplegic  on  the  right 
firk.  Thur©  was  no  loss  of  consciousness.  The  face  and  tongue  were 
iSected.  With  assistance  he  walked  home,  and  in  a  week  had  quite 
twovered. 

In  July,  1870,  he  had  his  fifth  and  thus  far  last  attack.  While 
ebopping  wood  he  was  suddenly  seized  with  a  violent  pain  in  the  head, 
foUowod  by  vertigo,  lie  fell,  but  did  not  lose  consciousness.  There 
right  hemiplegia  again,  difficulty  of  speech,  and  dilatation  of  the 
For  five  days  afterward  he  was  delirious,  but  finally  ro- 
with  loss  of  power  in  the  right  arm  and  leg,  and  increased 
dUkodty  of  speech,  September  Ist,  he  was  admitted  to  the  New  York 
State  Hospital  for  Diseases  of  the  Nervous  System,  At  this  time  the 
psnUysis  had  entirely  disappeared*,  the  tongue  could  be  moved  freely 
iflioy  direction,  and  his  articulation  was  perfect.  But  his  memory  for 
*oids  was  greatly  impaired,  though  facts  and  circumstances  were  re- 
aKtnbered  perfectly  well.  His  speech  was  therefore  hesitating,  and  if 
•iked  to  repeat  a  sentence  of  three  or  four  words  he  could  not  do  it. 
TW  b«  could  not  repeat  the  words  "sugar,  coffee,  crackers,"  although 
^  began  Immediately  after  I  had  finished  8a3nng  them. 

Ezamination  showed  that  the  patient  had  hypertrophy  of  the  heart, 
•iUi  aortio  insufficiency.*  My  diagnosis  was,  repeated  attacks  of  embo- 
K"tt  of  the  left  middle  cerebral  artery,  or  its  branches. 

This  oaae  was  one  of  partial  amnesic  aphasia,  with  ataxic  nphasia, 
•liioh  had  disappeared  with  the  hemiplegia* 

Cias  VII.— Mrs.  S.  H,  W.,  aged  thirty-two,  married.  On  the  26th 
of  JoQei  1800,  about  three  weeks  after  the  birth  of  her  child,  she  was 
ttldenly  aeued  with  a  severe  pain  in  the  right  shoulder,  which  extend- 
ed down  the  arm.  Symptoms  of  albuminuria,  accompanied  by  general 
dnpay,  unmediately  ensued,  and  in  a  few  weeks  the  dyspncua  from 
M^rolhormx  was  alarming.  Coma  and  a  convulsion  followed-  SooQ 
ilW  the  fit,  which  marked  the  height  of  her  disease,  as  she  was  sitting 
hj  ilia  bed,  resting  her  head  on  her  folded  anns,  her  right  side  became 
•onpl^ldjr  pamtyxed,  and  she  lost  the  ability  to  speak.     She  was  not 


the  hifftodM  of  thb  and  the  preceding  c«fle  from  the  report*  of  Dr. 
loouiro  un  '*  Partial  Oersbiml  Annmim,"  publkked  iu  tlie  Jovmai  of 
tor  Jul  nary,  1871. 
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entirely  clear  in  hor  mind  for  a  week  after  the  attack,  but  gradually 
the  dropsy  disappeared,  her  intellect  improved^  and  the  paralysis  became 
less.  ^ 

At  the  time  of  the  seizure^  the  face  was  drawn  to  the  rig-ht  side,  the 
tongue  deviated  in  the  same  direction,  and  there  were  strabismus  and 
partial  ptosis  and  paralysis  of  the  orbicularis  palpebrarum  muscle  on' 
the  right  aide.  Motility  and  sensibility  in  the  right  arm  and  leg*  were^, 
at  first,  campletely  abolished,  but  at  the  end  of  ten  days  she  was  abltt' 
to  move  about,  by  holding  on  to  a  chair.  During  three  years  she  con* 
tinned  to  improve  as  regarded  the  paralysis,  but  for  all  that  period  did 
not  speak  a  word.  In  the  summer  of  1863  she  became  able  to  say  the^ 
word  **no,'*  and  a  few  months  later  she  could  say  *'yes." 

At  my  request,  she  allowed  me  to  present  her  before  the  class  of  thi 
Bellevue  Hospital  Medical  College,  in  November,  1870,  on  tlie  occasion 
of  a  clinical  lecture  on  aphasia.  ' 

She  was  then,  and  is  now,  enjoying  good  health,  with  the  exceptioiti 
of  frequent  headache.  Her  countenance  is  remarkably  bright  and  cheer* 
ful,  and  her  whole  expression  is  exceedingly  intelligent.  She  compre- 
hends every  word  that  is  said  to  her,  and  attends  to  all  her  households 
duties.  Yet  she  is  unable  to  utter  any  words  but  "  no,"  "  yes,"  and 
"  dado."  The  latter  is  seldom  employed,  but  in  her  vocabulary  signified 
atTinnation.  She  uses  "yes "for  affirmation,  and  "do''  for  negatioci| 
and  both  for  doubtful  or  indifferent  conditions.  Thus,  if  asked  how  sht. 
is,  she  answers  **  Yes,  yes,  no,  no,"  which  means  that  she  is  tolerably 
welL  Sometimes  she  employs  these  words  quite  indiscriminately, 
asked  what  that  is,  pointing  to  a  fan,  she  cannot  tell,  nor  can  she 
peat  the  word  fan.  She  shows,  however,  that  she  knows,  by  makin 
the  gesture  of  fanning  herself.  She  can  neither  read  nor  writ 
although  on  one  occasion  she  succeeded,  after  great  diiBculty, 
writing  "no."  Not  long  since  she  anddonly  ejaculated,  *'I  don 
know  !  "  and  a  few  days  ago  exclaimed,  "  How  do  you  do  ?  "  but  she 
not  able  to  repeat  either  of  these  phrases,  nor  did  she  nppoar  to  b€ 
aware  that  she  had  said  them.  Her  gestures  are  very  intelligent  and 
expressive.  The  right  arm  and  log  are  weaker  than  on  the  left  side, 
and  the  sensibility  is  less. 

There  is  a  murmur  at  the  apex  of  the  heart  with  the  first  sound* 

Ophthalmoscopic  examination  showed  the  vessels  of  the  retina  of 
the  left  eye  to  be  much  larger  than  those  of  the  right. 

In  this  case  I  diagnosticated  embolism  of  the  left  middle  cerebri} 
artery. 

The  aphasia  was  of  both  the  amnesic  and  ataxic  forms,  and  was  ao- 
oompanied  by  right  hemiplegia. 

Case  VHI. — Mr.  B.  consulted  me  in  November,  1870,  for  loss  of  tht 
memory  of  words,  and  fullness  and  pain  in  the  head,  with  occasional 
vertigo.     Over  a  year  previously,  while  in  the  woods  of  Minnesota  buv 
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mg  timber^  be  bad  suddenly  lost  cozisGiousness  for  a  few  momenta, 
tod  oa  reeorering  found  that  he  had  become  hemiplegio  on  the  rigiit 
ndB^  and  bad  lost  the  power  of  speech.  For  a  short  time  he  could  not 
fitter  A  word,  but  gradually  the  memory  of  language,  and  ihv  ability  to 
(oQnliiuite  the  muscles  of  speech,  returned  to  him,  and  he  could  articu- 
UUi  suflBciently  well  to  be  understood.  For  several  months,  however, 
hi^  recollection  of  words  was  bad* 

For  some  time  he  had  been  under  the  care  of  Dr,  Hale,  of  Chicago, 
1  homiBopatlLic  physician,  who  advised  blm  to  place  Imnself  under  my 
diargfr.  A\'ben  I  first  saw  him,  he  could  talk  quite  well,  but  there  waa 
itiD  a  hesitancy  in  his  speech,  and  occasionally  words  were  misplaced 
or  miscalled.  Articulation  was  distinct,  and  the  hemiplegia  had  disap- 
pctred*  There  was  pain,  almost  entirely  confined  to  the  left  temponil 
ngion.  There  was  the  history  of  acute  articular  rheumatism,  and  there 
«ta  aortic  insufficiency. 

tin  this  Cftfle  there  had  been  at  first  aomesio  and  ataxic  aphasia,  with 
ngbt  hemiplegia.  As  the  latter  disappeared,  the  ability  to  ooOrdiuata 
Ibe  mnsdcss  of  speech  was  increased,  until  at  last  articulation  became 
paCeety  siid  only  amnesic  aphasia  remained. 
Oitt  tX- — H,  L,  a  merchant,  consulted  me  in  August,  18G9,  for 
Undplfgia,  with  inability  to  speak.  Wliile  sittiitg  at  his  desk,  six 
ii«€ka  preWoualy,  ho  suddenly  became  vertiginous,  and  lost  conscious- 
vm  for  A  few  moments.  On  recovering  his  senseSj  he  discovered  that 
b  wifl  paralyzed  on  the  right  side,  and  that  he  could  not  speak  a  word. 
Hi  was  exceedingly  anxious  to  make  known  some  wish,  and  one  of  his 
Ms  brought  him  paper  and  a  pencil,  but  he  could  not  write  a  letter, 
Asilphabet  was  then  written,  but  he  was  unable  to  select  the  letters  to 
C^na  the  wordu  be  wanted  to  use. 

A  phyaiciao  was  sent  for,  and  Mr.  I.  was  bled  to  the  extent  of  six- 
MSQ  ounccB,  witiiout  any  favorable  results  He  remained  hemiplegio 
lod  OQtnplctely  aphasic  for  about  two  weeks.  He  then  began  to  walk, 
nd tccjoired  the  ability  to  say  "what,"  "certainly,"  and  "saw  my  leg 
^**  which  he  contracted  into  "  sawmelegoff,"  accentuating  strongly 
(W  oitimate  syllable.  These  words  be  used  without  apparent  into  Hi- 
|iQce,  though  he  clearly  understood  all  thnt  was  said  to  him,  and 
lM|bed  at  any  joke  as  heartily  as  ever.  His  conditioa  was  about  the 
iUM  irbeti  I  saw  him. 

lie  could  protrude  his  tongue  and  move  it  actively  in  all  directions, 
»8J  ooold  not  articulate  any  words  but  those  mentioned.  Thus,  wh^n  I 
MMluni  to  my  "table,**  he  said  "Certainly; "  and  wlien  I  said  "Well, 
•ly  H  tbon,''  he  rxcUimed,  " Sawmelegoff ! "  at  the  same  time,  to  show 
thu  be  and*?rstood  what  I  said,  he  went  across  the  room,  and  put  his 
on  m  table,  uttering,  at  the  same  time,  his  full  stock  of  words, 
•what,"*  **oertAtiily,'*  "sawmelegoflF.'* 

I  th**n  M»ki^  him  if  he  could  write;  he  replied,  "Certainly,**     J 
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placed  paper  before  him,  and  gave  him  a  pen  with  ink,  but  he  wai 
unable  to  write  his  name  as  I  requested,  although  he  could  use  hu 
fingers  for  other  things  tolerably  well.  I  asked  him  to  draw  a  seriea 
of  parallel  lines,  and  he  did  so  without  difficulty.  On  my  insbting  that 
he  should  now  make  an  effort  to  write  bis  name,  he  made  the  attempt 
with  this  result: 

Fto.  19. 


I  told  him  that  was  not  his  name,  at  which  he  gesticulated  violently 
exclaimed,  "  Sawmelegoff ! "  and  gave  me  one  of  his  visiting-cards. 
This  gentleman  continued  under  my  care  for  some  time,  but  with  no 
perceptible  change.  He  had  had  two  attacks  of  acute  articular  rheu- 
matism, and  had,  when  I  saw  him,  both  aortic  and  mitral  insufliciency. 

Here,  then,  was  right  hemiplegia,  with  fully -developed  ataxic  and 
amnesic  aphasia*  My  diagnosis  was,  embolism  of  the  left  middle  cere- 
bral artery. 

Case  X. — Miss  C.  R,,  of  strongly-marked  hysterical  diathesis,  sud- 
denly became  aphasio  while  sitting  at  the  breakfast-table.  I  saw  her 
about  two  hours  subsequentlv,  when  she  drove  to  my  office  with  her 
mother.  There  was  no  paralysis,  the  tongue  could  be  moved  freely  in 
all  directions,  articulation  was  perfect,  and  she  could  pronounce  any 
word  mentioned  before  her.  The  memory  of  words  was,  however, 
entirely  abolished. 

Cask  XI, — Mr.  S.,  a  retired  merchant,  consulted  me  in  September, 
1870,  for  the  effects  of  cerebral  hoemorrhage.  He  was  hemiplegio  on 
the  right  side,  and  unable  to  talk.  His  intelligence  was  good.  He 
could  read,  but  he  was  not  able  voluntarily  to  pronounce  a  word.  The 
tongue  was  not  in  the  least  paralyzed,  nor  had  it  been.  Occasionally 
ejaculations  of  various  kinds  would  come  forth.  On  one  occasion,  as 
he  entered  my  office,  he  exclaimed — he  was  a  German  gentleman — 
"Guten  Morgcn,  mein  Herr,*'  but  by  no  effort  could  he  repeat  that  or 
any  other  expression.  His  attempts  to  speak  were  continuous  while  he 
was  with  me;  and  his  son  who  came  with  him  said  he  was  almost 
always  trying  to  talk  while  he  was  not  sleeping. 

This  case  was,  therefore,  one  of  ataxic  aphasia,  and  was  marked  by 
the  existence  of  right  hemiplegia.  Cerebral  haDmorrhage,  involving 
the  corpus  striatum,  was  the  cause. 

Case  XH.— Mr.  L.  N.,  a  German  gentleman,  came  under  my  oare 
in  September,  18G9,  for  symptoms  indicative  of  cerebral  softening;  H« 
was  slightly  paralyzed  on  the  right  side.     His  speeoh  was  affected  botb 
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esioally  and  atax-ically.  Soon  afterward,  in  consequence  of  maniacal 
f^ptams  making  their  appearance,  J  sent  hira,  with  the  concurrence 
n(  my  friend  Prof.  Flint,  to  the  Lunatic  Asylum,  at  Flushing,  He  re- 
nydtied  there  till  September  of  the  present  year,  gradually  failing  in 
fDeotJil  and  physical  power,  when,  as  he  was  no  longer  in  a  conditioa  to 
mjore  himself  or  others,  hia  friends,  with  my  approval,  removed  him  to 
tKeir  own  home,    At  the  present  time  he  can  scarcely  remember  a  word, 

I  tad  hia  articxilation  is  very  defective,     A  remarkable  feature  of  his  con- 
versation Ls  that  he  calls  every  thing  "  kazza,"  "  cat."     He  appears  to 
liave  forgotten  every  other  word. 
The  history  of  this  case  points  to  thrombosis  as  the  probable  lesion. 
Ca5B  XllL — ^This  was  a  very  remarkable  and  instructive  case,  one 
wluoh  I  have  already  mentioned  under  the  head  of  embolism. 
The  patient  was  a  retired  officer  of  the  army,  and  consulted  me  in 
Ihf  autumn  of  1869  for  paralysis,  vertigo,  and  slight  difficulty  of  speak* 
1%,  from  which  he  had  suffered  for  some  months.     Several  years  pre- 
riouoly  he  had  been  under  the  care  of  my  friend  Dr.  Metcalfe,  for  acute 
^^  rbwtmaiiami   with   c&rtliac  complications.      The    history   of  the    case 
^1  pointed  strongly  to  embolisra,  and,  as  the  paralysis  involved  the  right 
V  ade,  I  diagnoaticated  a  preWous  attack  of  embolism  of  the  left  middle 
B    oerebral  artery, 
H        The  difHculty  of  speech  was  slight;  there  were  both  amnesic  and 

lie  treatment  employed  he  improved  very  much  in  the  ability 
to  walk,  to  U5e  his  arm,  and  to  speak,  so  much  so  that  he  and  his  friends 
eottaid«red  him  better  than  he  had  been  for  several  years.  But  about 
six  weeks  after  he  came  under  my  charge  he  had  another  attack.  This 
timo  the  left  side  was  paralyzed,  and  there  was  no  di^culty  of  speech. 
GslTaoism  was  employed,  as  before,  and  he  recovered  sufficiently  to  go 
I  to  WmshingtOQ  City.  While  there  he  had  a  third  attack,  characterized 
bj  ri^t  hemiplegia  and  aphasia.  He  soon  recovered  his  power  of 
speech,  and  soon  afterward  had  a  further  attack,  involving  tlie  left  side, 
tad  uoatt ended  by  aphasia.  He  recovered  under  the  care  of  Dr.  Basil 
Konis,  of  the  army,  and  soon  afterward  came  again  to  New  York,  A 
■bort  time  after  his  arrival  I  requested  my  friend  Prof,  Flint  to  see  him 
m  eossultatioa,  with  the  special  view  of  having  him  examine  his  heart* 
This  wae  done  with  thoroughness,  but  no  abnormal  sounds  were  de- 
teeted.  While  in  New  York  he  had  two  other  attacks,  during  both  ol 
wbiob  he  was  delirious;  both  were  characterized  by  hemiplegia.  That 
gf  the  left  side  was  unaccompanied  by  aberrations  of  language;  that  of 
the  nght  was  attended  with  ataxic  and  amnesic  aphasia^  He  forgot 
the  nmmea  of  the  most  ordinary  things,  and  there  were  many  words  that 
h«  ooold  not  articiUate  at  all.  Thus,  when  he  wanted  a  fan,  he  called 
it  •*•  ^^^fS^  fl*t  thing  to  make  a  wind  with."  He  forgot  my  name,  and 
eoold  not  pronounce  the  words  beetle,  general^  pliysieian,  and  many 
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otbers.  I  sent  him  to  Newport  greatly  improved,  but  be  had  otbei 
attacks  there,  and  fiDuIly  died  in  the  autumn  of  the  present  year,  of,  I 
presume,  cerebral  softening. 

The  interesting  features  of  this  case  are  the  concurrenee  of  hemi- 
plegia and  ataxic  and  amnesic^ aphasia,  and  the  atrikiug  fact  that  there 
was  no  aphasia  when  the  paralysis  involved  the  left  side.  Thus,  accord 
iug  to  my  views  of  the  case,  the  patient  had  repeated  attacks  of  cere- 
bral emboliBHi.  TMien  the  embolus  lodged  in  the  left  middle  cerebral 
artery,  there  was  aphasia  accompanied  by  right  hemiplegia;  when  tlie 
embolus  obstructed  the  right  middle  cerebral  artcrj',  there  was  left 
hemiplegia,  but  no  aphasia. 

Case  XIY. — In  the  early  part  of  December,  1870,  J.  M.,  a.  patient 
of  Bcllevue  Ilospital,  was,  at  his  request,  brought  to  my  clini4ue  at  the 
college.  His  history,  as  given  me  by  Dr.  Judson,  showed  that  ho  had 
repeated  attacks  of  unconsciousness  or  semi-unconsciousneas,  which 
were  accompanied  with  hemiplegia.  Dr.  Flint  had  also  detected  a  bej- 
lows  murmur,  but  it  was  at  the  apex  of  the  heart.  The  patient  had 
suffered  from  several  seizures  of.  acute  articular  rheumatism. 

Upon  inquiry,  I  ascertained  that  he  had  bad  altogether  eleven  at- 
tacks of  vertigo,  unconsciousness,  and  hemiplegia.  His  intelligence 
was  good,  and  he  spoke  tolerably  well,  though  with  hesitation  and  oc- 
casional difficulty  of  articulation.  His  speech  was  much  better  than  it 
had  been,  and  there  was  no  well-marked  hemiplegia. 

As  in  the  case  last  mentioned,  whenever  the  hemiplegia  had  been 
on  the  left  side  there  was  no  aphasia,  but  when  it  was  on  the  right  side 
there  was  always  well-marked  difficulty  of  speech,  both  amnesic 
ataxic. 

The  only  other  ease,  similar  to  these  last  two,  that  I  have  been  a 
to  iind,  is  one  reported  by  Dr.  Stewart,*  of  a  man  who  was  admitted 
into  the  Middlesex  Hospital,  suffering  from  left  hemiplegia,  without 
aphasia.  A  week  later  he  became  aflected  with  right  hemiplegia  and 
loss  of  speech.  He  died,  and  on  post-mortem  examination  both  middle 
cerebral  arteries  were  found  plugged  with  emboli. 

Case  XV. — Captain  C,  an  officer  of  the  mercantile  marine,  waa 
attacked  in  September,  1874,  with  sudden  loss  of  the  power  of  speecli, 
attended  with  confusion  of  ideas,  and  vertigo.  He  soon  recovered,  but 
had  several  subsequent  seizures,  characterized  by  vertigo,  impairment  of 
language,  and  slight  delirium.  I  first  saw  him  on  the  31st  of  October, 
and  on  the  28th  of  November  he  went  with  me  to  the  University  of 
Kew  York,  wiiere  he  was  one  of  the  subjects  of  my  clinical  lecture  oo 
aphasia,  delivered  to  the  medical  class.  At  this  time,  and  for  several 
weeks  previously,  he  had  constantly  used  words  which  were  without  re- 
lation to  the  things  he  wished  to  name.  Thus,  if  he  wanted  his  boots, 
be  would  ask  for  his  top-sails,  or  would  be  apt  to  employ  some  othef 
»  Mtdicnl  Tint«t  and  GazcUf,  July  9,  1864. 
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UPord  designating  part  of  a  ship.     In  his  conversations  mth  me  he  con* 

Liouidly  exhibited  this  peculiarity.     There  was  no  want  of  memory  for 

tny  other  parts  of  speech  than  substantives.     For  instance,  I  held  up  a 

before  him  ;  he  at  once  said  it  was  to  cut  with,  but,  when  I 

him  to  name  it,  he  called  it  a  "boat.'*     A  themiotneter  was  an 

"auchor,"  and  a  watch  was  a  "capstan.''     When  I  asked  him  to  say 

Homd  ZntclliQenctr^  he  said  "  National  inteUigonce-office/*  and,  no 

ttcr  how  often  I  rt^peated  the  wonls,  he  always  said  **  National  intolli- 

giinoeHjflice.'^    The  reason  for  this  was  very  ob\'ious:  he  had  frequently 

bad  occasion  t^o  say  **  intelligence-office,"  but  had  probably  never  before 

in  hb  life  been  asked  to  say  **  National  lateUigencer,^^     After  a  time, 

be  tooceeded  in  acquiring  the  power  to  utter  the  final  *'€  r,"  but  then 

bt  plaoed  it  in  the  wrong  positioui   and  said  "  National  intelligence- 

offioer."     Syllable  by  syllable,  he  could  speak  these  words  correctly, 

but  they  were  at  onoe  forgotten.     This  was  a  tA'pical  case  of  the  am- 

lonn  of  aphasia, 

\y  other  cases  of  aphasia  have  come  under  my  observation,  but 
scarcely  necessary  to  mention  them  in  detail,  as  they  present  no 
features  differing  in  any  material  point  from  those  cited. 

The  views  which  the  cases  I  have  observed  have  led  me  to  form, 
baTV  been  confirmed  by  my  recent  study  of  the  subject  of  aphakia* 
TImmq  have  already  been  given  in  part,  but  the  detail  of  the  foregoing 
historiea  enables  me  to  express  the  remainder  with  more  confidence. 

It  oacmot  have  failed  to  strike  the  reader  that,  in  sU  the  cases  of 
wbieh  bemiplcgia  formed  a  feature,  the  aphasia  was  of  the  ataxic  form, 
while  when  there  was  no  hemiplegia  the  aphasia  was  amnesic.  In  the 
cioe  the  individual  was  deprived  of  speech,  becanso  he  could  not  coOrdi^ 
oate  Uie  musdes  used  in  articulation,  in  the  other  because  he  had  lost 
Um  memory  of  words. 

This  is  a  point  which  has  not  hitherto  been  noted,     Tlio  phenomena 

^X  tiiink,  very  clearly,  the  scat  of  the  lesion,  and  the  physiology 

involved. 

16  gniy  matter  of  the  lobes  presides  over  the  id^t  of  language, 

and  lieiice  over  the  memory  of  words.     WTien  it  only  is  involved,  there 

Si  no  hemiplegia,  and  there  is  no  difficulty  of  articulation.     Tlio  trouble 

11  attogether  as  regartls  the  memory  of  words. 

Tlie  corpus  striatum  contains  the  fibres  which  come  from  the  ante- 
tior  oolunui  of  the  spinal  oord,  and  is  besides  connected  with  the  hemi- 
A  lesion,  therefore,  of  this  ganglion,  or  other  part  of  the 
tracts  causes  paralysis  of  motion  on  the  opposite  side  of  the 
body.  The  eases  I  have  detailed  show,  without  exception,  that  the 
!  |>ower  of  coordinating  the  muscles  of  speech  is  directly  associated  with 
■  tins  hemiplegia.  A  lesion,  therefore,  followed  by  hemiplegia  and  ataxio 
^MBlHisfta,  indioates  the  motor  tract  as  the  seat.  If  amnesic  aphasia  is  also 
^HBiieat,  Use  hemisphere  is  likewise  involved.     An  analysis  of  the 
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reported  by  Ogle,  Jackson,  and  some  other  observers,  sbows  that  the 
association  existed  in  their  cases,  aUhoug-h  they  ba%*e  not  noticed  it  as 
of  any  physiological  or  pathological  bearing. 

Another  important  feature  of  the  foregoing  cases  is  the  constant 
association  of  the  aphasia  with  right  hemiplegia  where  there  was  any 
paralysis  at  alL  This  indicates,  perhaps,  only  the  more  frequent  occur- 
rence of  embolism  on  the  left  side,  but  the  last  two  cases,  as  well  as  the 
one  quoted  from  Dr.  Stewart,  show  that  the  left  hemisphere  is  more 
intimately  connected  with  the  faculty  of  speech  than  the  right.  In  fact, 
it  appears  to  me  impossible  to  avoid  this  conclusion. 

Prof,  Ferrier  *  has  quite  recently  enunciated  views  relative  to  the 
patho-physiology  of  aphasia,  which  differ  in  several  respects  from  those 
I  have  just  expressed.  The  importance  of  the  subject,  and  the  de- 
servedly high  position  in  cerebral  physiology  occupied  by  their  author, 
omst  be  my  apology  for  quoting  them  in  full  : 

**  Much  has  been  written  on  the  subject  of  aphasia,  and  many  differ- 
ences of  opinion  still  continue  to  exist  among  those  who  have  directed 
their  attention  to  it.  It  is  not  my  intention  to  enter  into  any  length* 
ened  examination  of  the  theories  which  have  been  advanced,  nor  to 
controvert  the  opinions  of  those  who  deny  all  localization  of  brain-funo- 
tion  including  a  *  speech-centre.'  The  researches  of  Broca,  and  the  nu- 
merous confirmations  of  his  observations  which  have  been  put  on  record, 
taken  with  the  results  of  my  experiments  on  monkeys,  and  the  lower 
animals,  seem  to  me  to  establish  the  fact  of  a  localization  of  the  faculty 
of  speech,  and  to  explain  at  least  the  broad  features  of  the  pathology 
of  aphasiiu  I  have  shown  that  the  region  which  governs  the  move- 
ments concerned  in  articulation  is  that  which  is  the  seat  of  lesion  m 
aphasia.  The  region  is  symmetrically  situated  in  both  hemispheres^ 
each  one  possessing  the  power  of  originating  coordinate  movements  of 
the  lips  and  tongue,  in  a  bilateral  manner»  Broca's  convolution  is 
usually  described  as  being  the  posterior  third  of  the  inferior  frontal 
convolution  of  the  left  hemisphere.  It  would  be  more  m  accordanoa 
with  the  facts  of  experiments  on  monkeys,  as  well  as  with  the  cases 
which  have  come  under  my  own  observation,  to  localize  tiie  speech- 
centre  in  the  operculum  (Klappdeckel),  which  is  included  between  the 
ascending  and  horizontal  limbs  of  the  fissure  of  Sylvius,  and  wbich  im- 
mediately overlaps  the  island  of  Kcil.  While  Broca's  convolution  is 
placed  in  the  left  hemisphere,  the  centre  for  bilateral  coordination  of 
the  speech -muscles  exists,  as  I  have  said,  in  both  hemispheres.  To  thia 
bilateral  action  of  each  centre  is  to  be  ascribed  the  peculiarity  of  loM 
of  the  faculty  of  speech  without  paralysis  of  the  articulating  m\ 
For,  as  regards  the  mere  muscular  action,  one  centre  is  capable  of  a 
lag  it  on  when  the  other  has  been  disorganized.     This  contrasts  in 

' «'  FiLthological  Blusirationa  of  Brain  Ftmctiou,*'  "  West  Riding  LtmuUc  Asylum  llf>d- 
ical  Reporto,"  London,  1874,  vol  ir.,  p.  54. 
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ann  and  occasionally  of  the  leg,  which  frequently  exists  along  with  the 
apha«ia«  The  centres  for  the  movements  of  the  arm  and  hand  are  in 
close  contiguity  to  the  centre  of  articulatioo,  and  hence  the  lesion 
which  causes  aphasia  usually  involves  these  also.  More  rarely  the  leg 
is  affected,  owing  to  the  fact  that,  being  at  a  greater  distance,  th« 
ocotrea  are  less  often  invaded  by  the  softening.  Tliese  results  are  to 
be  found  when  the  cortex  of  the  brain  alone  is  implicated,  the  ganglia 
being  intact,  and  furnish  conclusive  proof  of  the  localization  in  the 
bratn-cortex  of  the  centres  for  voluntary  motion.  These  centres, 
iiowtver,  have  another  signification,  in  so  far  as  they  form  the  motor 
substrata  of  mind.  Besides  being  centres  for  the  accomplishment  of 
acts  of  volition,  they  form  the  organic  centres  of  the  memory  of  accom- 
pUabed  acts.  The  centres  for  articulation,  besides  their  function  of 
totting  in  action  the  complex  and  delicate  movements  involved  in  ar- 
ticalate  speech,  have  the  power  of  permanently  recording  the  results  of 
their  functional  activity.  Words  represent  the  movements  of  articula- 
tion, guided  by  impressions  of  mind*  The  memory  of  words  must  have 
organic  basis  in  that  part  of  the  brain  which  is  the  centre  involved  iu 
their  execution,  for  the  memory  of  words  is  nothing  else  than  the 
Btcrmory  of  the  articulating  processes,  which  have  been  affected  under 
the  guidance  of  auditory  sensations.  The  ideas  of  which  words  are  the 
artioulatory  symbols  have  no  relation  to  that  part  of  the  brain  where 
words  are  remembered,  except  by  associating  fibres.  The  ideas,  in 
pbyaiological  language,  have  their  organic  seat  in  those  parts  of  the 
brain  specially  related  to  the  nerves  of  common  and  special  sensation, 
for  all  ideas  are  ultimately  reconcilable  to  impressions  of  sense  as  their 
baaifl.  The  records  of  these  in  the  brain  cells  furnish  the  material  of  all 
tho«Lght,  and  by  their  various  combinatious  and  associations  constitute 
tlia  foundation  of  all  complex  oonceptiona.  The  utterance  of  a  word, 
with  an  appreciation  of  its  meaning,  involves  the  physiological  activity 
BM  merely  of  the  specch-ccntre,  but  also  of  those  parts  of  the  brain 
rtlatrd  to  the  various  senses  concerned  in  the  perception  of  the  quali- 
tfiea  of  the  object  signified.  Thus  the  mention  of  the  word  'orange' 
iodieates  not  only  the  activity  of  the  speech-centre,  but  also  of  the 
Moaory  centres  of  color,  smell,  taste,  form,  etc.,  all  of  which  are  con- 
otRiad  in  our  concept  of  the  object.  This  is  a  concept  of  the  simplest 
form,  but  the  analysis  of  more  complex  ideas  must  necessarily  be  the 
Mjne  in  principle. 

^In  aphadft  consequent,  as  it  usually  is,  on  disease  of  the  left  hemi- 
sphere,  the  memowy  of  words  is  not  lost,  nor  is  the  person  incapable  of 
appreciating  the  meaning  of  words  uttered  in  his  hearing.  What  is 
lost  in  Apbasia  ia,  as  Hughlings  Jaokaon  so  clearly  discriminates,  merely 
%hm  power  of  voluntarily  using  words  to  express  ideas.  As  both  sides 
of  tK«  brain  an?  symmetrical,  and  work  conjointly,  the  memory  '^f  words 
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may  remain  in  the  right  hemisphere  after  the  oociirrfnce  of  ledon  in 
the  left.  The  explanation  of  the  loss  of  the  faculty  of  speech  is  to  be 
attributed  to  the  unequal  preponderance  of  the  left  hemisphere  ia  the 
inclination  of  voluntary  actions.  Tlie  left  heraisphere,  like  the  right 
side  of  the  body,  is  the  leading  or  driving  side,  so  that  lesion  of  the 
left  side  is  like  the  loss  of  the  right  hand.  It  requires  long  education 
to  enable  the  person  to  accomplish,  with  nis  left  hand,  all  the  delicate 
manipulations  of  which  the  right  hand  was  capable.  The  leading 
action  of  the  left  hemisphere  may,  however,  be  merel}'  an  accident  of 
education  or  necessity,  and  there  is  no  reason  why  articulate  speech 
should  not  be  the  function  of  the  right  side.  That  such  may  be  the 
case  there  are  pathological  grounds  for  believing,  viz.,  in  tliose  where 
aphasia  has  resulted  from  disease  of  tlic  right  hemisphere,  and  in  those 
rare  cases  where  lesion  of  the  left  speech-centre  has  not  oauaed  the 
usual  results." 

It  is  very  evident,  however,  that  the  view  of  Dr.  Hughlings  Jack- 
son, thus  enunciated  and  indorsed  by  Dr.  Forrier,  is  not  of  uniform 
application  to  the  phenomena  of  aphasia;  for,  though  in  some  cases 
there  is  no  loss  of  the  memory  of  words,  but  merely  a  loss  of  the  volun- 
tary power  to  utter  them,  there  are  many  other  cases  in  which  the 
patient  has  lost  the  memory  of  words,  and  has  not  lost  the  voluntary 
power  to  articulate  them.  Thus,  the  person  who  speaks  of  his  boots  as 
his  "top-sails,"  has  not  lost  the  voluntary  power  of  saying  "  boots,"  for 
he  can  utter  the  word  when  asked  to  do  so,  an  act  which  would  clearly 
be  impossible  if  he  had  no  voluntary  power  to  say  "  boots."  I  have 
witnessed  several  cases  in  which  the  patients  could  say  ony  word  they 
were  told  to  say,  but  who  could  scarcely  articulate  a  syllable  when  not 
prompted.  Of  these.  Case  in,,  described  in  this  chapter,  is  a  remark- 
able instance,  and  others  will,  in  this  connection,  attract  the  attention 
of  the  reader.  Tlio  fact  appears  to  be,  that  the  only  cases  in  which  the 
voluntary  power  of  articulation  is  lost,  are  those  which  are  described  in 
the  present  chapter  as  instances  of  ataxic  aphasia. 

So  much  for  some  of  the  various  theories  which  exist  relative  to  the 
localization  of  the  organ  of  language  and  fur  the  clinical  history  of 
aphasia.  I  have  not  thought  it  necessary  to  discuss  the  view  of  Schroe- 
der  van  der  Kolk,*  that  the  faculty  of  articulate  speech  resides  in  the 
corpora  olivaria,  because  there  is  little  if  any  physiological  or  patho- 
logical evidence  to  sustain  it.  Nor  the  hypothesis  of  Brown-S^quard,* 
that  speech  is  a  reflex  phenomenon,  because  there  is  no  evidence  in 
support  of  that  opinion.  Neither  have  I,  though  much  tempted,  ven- 
tured into  the  philosophy  of  the  subject  to  any  considerable  extent. 

As  to  the  causes,  the  prognosis,  diagnosis,  morbid  anatomy,  and 

'  *'0a  the  Minute  Structure  And  Functions  of  tbe  Spinal  Cord  and  Mi^dulla  Oblongata* 
**  New  Sydcnbara  Society  Pablicatlons,*'  p.  HO, 
*  Seguin^e  **  Memoir, '  air  cad/  qaoted. 
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f^  they  have  oeen  sufHciently  considered  in  Uie  remarks  made, 
•ItaKl  t^e  treatment  is  of  course  that  of  the  pathological  condition  to 
^liich  it  13  due,  whether  this  be  cerebral  hsemorrhage,  embolism,  throm- 
bossy  softening,  hysteria,  wounds,  the  bites  of  poisonous  serpents,  syph- 
j£a,  or  other  cause.     One  point,  however,  should  be  mentioned  in  this 
inection,  and  that  is  that  constant  efforts  should  be  made  to  develop 
the  uninjured  speech-centre  and  to  exercise  the  vocal  organs,  by  constant 
I  altempts  to  speak.    The  application  of  the  galvanic  or  faradaic  currentf 

H      to  the  tongue  and  other  muscles  concerned  in  articulation,  is  a  measure 
^k^  ttsef  oloesa. 

■     vmoht 
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By  acute  cerebral  meningitis  is  understood  inflammation  of  two 
iDflBkbranes  of  the  brain — the  pia  mater  and  arachnoid.  Some  writers 
Imwe  made  the  attempt  to  discriminate  between  inflammation  of  the 
Amebnoid  and  intlammation  of  the  pia  mater,  but  there  are  no  diagnostic 
aaiics  by  ivhich  such  a  distinction  can  be  made,  and  we  find  from  post- 
mortem examination  that  neither  membrane  can  be  inf1arne<l  without  the 
other  participating  in  the  morbid  process.  Inflammation  of  the  dura 
mater  ia  never  included  under  the  term  meningitis. 

The  ancients  made  no  distinction  between  the  several  inflammatory 
affections  of  the  intra-cranial  organs,  but  comprehended  them  all  in  one 
dll€— 0|  which  they  called  frenzy — ppffVf  the  brain.  Morgagni,  however, 
iliow^d  that  the  membranes  of  the  brain  were  the  parts  generally 
UKVolvecl,  and  gave  a  very  accurate  account  of  the  phenomena  of  an 
aitaiek  of  acute  meningitis.  Since  then,  Rostan,  LuHemand^  Andral, 
Bouillaud,  and  others,  have  added  to  our  knowledge. 

Symptoms* — ^The  symptoms  of  acute  cerebral  meningitis  may  be 
ifiriclod  into  three  groups,  arranged  in  chronological  order:  the  stage  of 
inTasion,  the  stage  of  excitation,  and  the  stage  of  collapse. 

1,  The  Stage  OF  Invasion,— The  most  prominent  initiatory  symp- 
ioili  is  headache,  which  may  be  diffused  or  contincd  to  a  limited  part  of 
th«  bctad.  When  this  latter  is  the  case,  the  frontal  region  is  more  £^n- 
«m&y  llA  aeat;  next  in  order  of  frequency  is  the  occipital,  and  next  the 
teiDporaL  At  the  same  time  the  face  is  flushed,  the  eyes  are  red  and 
rndtamA,  tad  there  i«  a  decided  elevation  in  the  temperature  of  the  head, 
wfaidi  o  not  only  felt  by  the  patient,  but  may  be  perceived  by  the  hand 
of  the  physician.  Vomiting  is  generally  present. 
K  Aa  mi^bt  be  expected,  these  symptoms  are  accompanied  by  fever. 

^^l%la,  boweveiTy  rarely  runs  high,  so  far  as  the  force  or  the  frcriuency  of 

m . 
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the  pulse  is  concerned,  or  as  regards  the  heat  of  the  skin.  It  is  mainlj 
characterized  by  restlessness  and  iusoninia.  Occasioaally  there  is  a  ten- 
dency to  somnolence. 

This  stage  may  last  a  few  days  or  only  a  few  hours,  or  may  be 
slight  as  not  to  attract  attention.     In  general  features  it  resembles 
prodromatic  stage  of  cerebral  congestion. 

3,  The  Stage  op  Excitement. — A  chill  ushers  in  this  stage,  and 
increase  in  the  intensity  cf  several  of  the  symptoms  of  the  fir^t  stag* 
and  the  development  of  others  soon  take  place.  Thus  the  fever  becomes 
higher^  the  skin  hotter,  and  the  temperature  of  the  body  is  elevated  sev- 
eral degrees — the  theniioraeter  rising  as  high  as  IDS'*,  106°,  and  some- 
times to  lOH^,  The  pulse  is  frequent — rising  to  120,  or  even  160 — quick 
and  hard,  and  the  face  becomes  redder  than  in  the  first  stage.  The  pain 
in  the  head  augments  in  violence,  and  is  increased  by  pressure  on  the 
scalp,  or  even  the  slightest  movement. 

The  eyes  are  bright,  the  pupils  contracted  and  painfully  sensitive  to 
liglit.  The  hearing  becomes  morbidly  acute,  loud  noises  cause  great 
agony,  and  even  slight  sounds  are  unbearable.  The  general  sensibility 
of  the  body  is  increased,  and  hence  the  patient  is  rendered  uncomfort- 
able by  the  contact  of  the  bedclothes  with  the  skin.  Delirium  is  gen« 
eraUy  present  from  the  first,  and  is  often  of  furious  clinracter.  HaHn- 
cinations  of  sight  and  hearing  are  almost  constant,  and  the  irrationality 
of  the  ideas  is  marked  by  the  incoherence  of  the  speech.  The  patient 
when  awake  is  continually  talking,  gesticulates  violently,  and  weept 
and  laughs  alternately  over  imaginary  evils.  It  is  sometimes  necessary 
to  use  restraint  to  prevent  hini  injuring  himself  or  others,  and  the 
attendants  should  always  be  prepared  for  any  emergency  of  the  kind. 
As  the  disease  advances,  the  delirium  becomes  more  subdued,  and  the 
patient  may  exhibit  some  evidences  of  sanity. 

Even  when  there  is  no  delirium,  as  occasionally  happens,  the  infltt- 
ence  of  the  morbid  action  over  the  mind  is  shown  in  the  irritability  of 
the  patient,  and  the  change  which  he  undergoes  in  character  and  dis- 
position. 

Convulsions  rarely  occur  in  adults,  but  motility  generally  is  never- 
theless disordered.  The  limbs  are  in  almost  continual  action,  as  are 
likewiae  the  jaw  and  the  eyelids.  Twitchings  of  the  facial  and  other 
musdcs,  such  as  those  of  the  forearm,  are  usually  well  marked,  and 
oocaaionally  there  are  irregular  movements  of  the  eyeballs.  Convul- 
■iana,  when  they  occur,  may  be  either  clonic,  or  tonic,  or  both.  Thus 
there  may  be  a  gradually-increasing  rigidity  of  some  muscles,  followed 
by  relaxation  and  disordered  movements.  Sometimes  there  is  opia- 
thotonos  as  well  marked  as  in  some  cases  of  tetanus.  Hemiplegia  or 
paraplegia  may  occur,  but  are  infrequent  complications.  I  have  aeen 
two  cases  in  which  one  lateral  half  of  the  body  was  paralyzed  during 
the  whole  Crourse  of  the  disease. 
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ttooa  of  the  limbs  sometimes  take  place,  and  may  be  confined 
iaW^WfSt  or  a  single  limb.  In  this  case  the  forearm  is  usually  strongly 
Hexed  on  the  arm, 

Tlie  muscles  of  organic  life  participate,  and  the  bowels  are  obsti- 
nately constipated.  There  may  be  difficulty  of  swallowing,  from  spasm 
of  the  pharynx,  and  irregularity  of  breathing,  from  implication  of  the 
ro^nratory  musdes. 

The  most  characieristic  symptom  of  this  stage  is,  however,  the  obsti- 
nate and  violent  cephalalgia,  of  which  mention  has  already  been  made, 
tod  yet  there  are  cases  in  which  it  is  entirely  absent  from  first  to  last, 
SevemJ  such  instances  have  been  under  my  own  charge,  and  post-mor- 
t«m  exjuiuDBtioa  has  verified  the  existence  of  the  evidences  of  menin- 
gfoix     This  stage  lasts  from  a  few  days  to  two  weeks, 

3.  Tme  Stage  of  Collapse. — ^ITie  beginning  of  this  stage  is  marked 
by  the  occurrence  of  somnolence,  which  often  shows  a  tendency  to  pass 
into  coma,  and  by  a  subsidence  of  the  delirium  and  muscular  agitation. 
There  are  times,  however,  during  which  the  stupor  remits  in  profundity, 
and  the  patient  appears  to  be  somewhat  conscious  of  his  condition,  but 
Ibeae  periods  only  occur  in  the  first  part  of  the  third  stage.  Ere  long 
the  coma  becomes  constant. 

Paralysis  then  supervenes,  and  is  first  manifested  in  the  ocular  or 
Ucial  muscles.  Thus  from  paralysis  of  one  of  the  muscles  of  the  eye* 
ball  strabismus  ensues,  or  the  upper  eyelid  may  drop  from  paralysis  of 
the  levator  palpebrse  superiofls.  The  pupils  dilate  and  become  insensi- 
ble to  light,  and  the  mouth  is  drawn  to  one  side  from  implication  of  the 
muscles  of  the  face.  Before  long  the  contractions  of  the  limbs  relax, 
and  paralysis  takes  place.  The  sphincters  of  the  bladder  and  rectum 
also  lose  their  power,  and  the  urine  and  faeces  escape  involuntarily. 
The  pulse  becomes  slow  and  irregtilar,  but  the  temperature,  as  Jaccoud 
has  shown,  and  as  I  have  lately  verified  in  several  instances,  does  not 
(aXL  Some  authors  regard  this  reduction  in  the  frequency  of  the  pulse 
while  the  heal  of  the  body  remains  high,  as  pathognomonic.  The  in- 
•enaibility  becomes  more  and  more  profound,  and  the  patient  dies  in  t 
state  of  coma,  sometimes  from  asphyxia  produced  by  paralysis  of  the 
re^Mjutory  muscles,  but  generally  from  the  gradual  engorgement  of  the 
loagty  And  with  a  bodily  temperature  as  high  as  at  any  other  period  of 
tlM^fisesse. 

Such  is  the  ordinary  course  of  an  attack  of  simple  acute  cerebral 

!  '  "'  -  <xourring  in  a  young  and  healthy  person.  Though  it  is  cer* 
,  as  post-mortem  examinations  have  shown^  that  the  mor- 
tisd  pfxicess  may  be  general  or  limited  to  the  convex  or  basilar  surface 
of  tl»e  brain,  or  to  the  ventricular  lining,  yet  during  life  the  distinction 
nBonot  be  toade,  mainly  for  reasons  which  will  be  given  under  the  head 
of  paiboJogy.  But  there  are  modifications  often  met  with  which  require 
rotisideration.     Of  these,  epidemic  cerebro-spinal  meningitis,  though 
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scarcely  to  be  considered  a  disease  of  the  nervous  system,  and  tubei 
lar  nit^iiingitis,  will  bo  discussed  under  other  heads,  but  the  differences 
duo  to  acute  rheumatism  and  old  age  may  very  properly  be  noticed 
in  the  present  oouuection. 


KHEUMATIC   MENDfGITIS. 

Under  the  name  of  cerebral  rheumatism,  sovcral  very  different  affeo- 
tions  of  the  brain  supervening  during  the  course  of  acute  articular 
rheumatism  have  been  embraced.  The  relation  of  rheumatism  to  such 
secondary  diseases  has  long  been  recognized,  but  very  great  confusion 
has  existed  in  regard  to  the  exact  nature  of  the  morbid  processes  set 
up  in  the  brain  and  its  membranes.  That  meningitis  may,  however,  be 
one  of  these  conditions,  appears  to  be  quite  certain.  Gintrac '  has  col- 
lected twenty^one  cases  of  cerebral  meningitis  the  result  of  rheumatism, 
or  at  least  occurring  in  conjunction  with  that  disease,  the  existence  of 
whicli  was  established  by  post-mortem  examination.  Oulie*  con- 
tributes four  others,  and  many  more  are  to  be  found  in  medical  treatises 
and  periodicals. 

Although  I  have  witnessed  a  number  of  cases  of  what  in  former 
editions  of  this  work  was  designated  cerebral  rheumatism,  I  have  only 
had  one  case  in  which  the  existence  of  meningitis  as  a  consequence  of 
rheumatism  was  demonstrated  by  post-mortem  examination. 

The  membranes  of  the  brain  are  most  liable  to  be  affected  during 
the  latter  stage  of  an  attack  of  acute  rheumatism,  but  there  seems  to  be 
no  doubt  that  the  cerebral  disease  in  question  may  supervene  at  any 
time  during  the  course  of  the  primary  disease,  and  that  it  sometimea 
has  all  the  appearance  of  being  a  true  metastasis.  Tlie  symptoms  whicb 
indicate  the  supervention  of  cerebral  meningitis  are  delirium,  convul- 
sions, or  more  frequently  choreiform  movements  in  the  limbs,  tremor, 
especially  about  the  lips  and  muscles  of  the  face,  paralysis  in  various 
ports  of  the  body,  and  stupor.  Pain  and  vomiting,  which  are  such  con- 
stant features  of  ordinary  meningitis,  are  rarely  present  in  the  rheu- 
matic farm  of  the  affection.  The  bodily  temperature  is  not  elevated 
more  than  three  or  four  degrees  above  the  normal  standard.  Toward 
the  last,  coma,  if  already  present,  becomes  more  profound,  or  if  not, 
makes  its  appearance,  and  death  ordinarily  ensues.  Occasionally,  how- 
ever, vecovcty  takes  place.* 

*  Op,  ni.f  tome  iii,  p.  77. 

*  "  Du  rheunjtttisme  cdrdbralo.'*     Thfiae  dc  Paris,  1868. 

*  In  ft  very  vuluable  memoir  on  "Cerebral  Rheumatism,"  just  published,  ProC 
CoBta  ^  Ima  given  the  details  of  twelre  cases  in  which  cerebral  gymptoms  saperrened  dur^ 
Ing  the  course  of  articular  rheaniatiain.    Dr,  D»  Costa  eipressea  the  opinion  that  aU 
of  wh&t  la  ciiJlcd  cerebral  rheumatism  are  not  characterized  by  the  presence  of  mf 
ind  the  results  of  the  po^t-mortcm  examinationa  which  he  obtained  from  hia  c«*M, 

*  AfMrtean  Journal  qfthe  M^diaal  SbUhom,  Jtnutiy,  IST^  p,  IT. 
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SENILE    MENINGinS, 

-  In  old  persons,  the  symptoms  of  acute  inenin^tla  are  rarely  so  pro- 
IoouochI  &s  in  individuald  of  imddle  age.  The  affection  comes  on  more 
(fraduAlly,  and  may  have  made  considerable  progress  before  its  existenoe 
k  suspected.  There  is  little  or  no  paui^  no  fevur,  and  no  gastric  or  iu- 
Utstinni  derangement.  The  mental  symptoms  are  very  similar  to  those 
due  to  softening.  The  patient  has  imperfect  artieulation,  hia  memory 
b  impaired,  and  he  does  things  which  show  that  he  is  not  in  his  right 
mind*  The  delirium  is  of  the  low  muttering  kind,  and  there  is  a  ten- 
deoey  to  ooma  even  in  the  fir»t  stage.  There  is  a  more  or  less  general 
pftjesis  In  all  the  limbs,  and  subsultus  is  commonly  present.  Death  is 
Qsaally  due  to  pulmonary  engorgement, 

GaUflOS. — Among  the  predisposing  causes  of  acute  cerebral  menin* 
^tis,  Mge  is  first  to  be  considered.  Gu^rsant  *  asserts  that  the  period  of 
life  between  sixteen  and  forty-five  is  that  during  which  acute  menin- 
gittB  is  most  liable  to  occur,  not  including  chiklren,  who  are  far  more 
pfOQe  to  the  disease  than  adults.  Rlliiet  and  Barthez'  have,  however, 
Aamu  that  very  young  infants  are  not  so  subject  to  simple  acute  menin* 
ptiB  as  children  of  from  five  to  eleven  years  of  age.  The  very  oppo- 
lito  opinion  is  expressed  by  Drs,  Meigs  and  Pepper.* 

Tliirteen  oases  of  a<)Ute  simple  meningitis  have  come  under  my  ob 

ation.     Of  these^  all  were  between  the  ages  of  thirty  and  forty. 

Men  are  more  subject  to  it  than  women.  Of  my  cases,  ten  were 
makts  and  three  females.  Parent-Duchatelet  and  Martinet/  however, 
think  women  are  more  predisposed  to  the  affection  than  men. 

Temperature,  either  very  high  or  very  low,  predisposes  to  acute 
Eight  of  the  cases  under  my  care  occurred  in  summer  and 
winter. 

Certain  professions  and  habitudes  appear  to  favor  the  occurrence 
ol  ibe  disease.     Among  the  former  are  all  those  which  require  the  head 

liliilf  Mpptnt  IhU  view.  But  in  Cue  I. — a  xcrj  charactcnsUe  InsUnce — Uie  brain  wu 
Mt  cSDttnlnod ;  Ca««  V.  rcoorcrcd ;  in  Case  VI.  the  brain  waa  not  cJtiLmincd ;  in  Cue 
VUL,  aho  •  OHirk«d  cam,  In  irhich  there  were  flashing  of  the  fiuse,  oocftaioiiiil  sponiuKlle 
oCHm  IbeUl  natclot,  ooatmoted  p«plli,  undalatory  modoii«  of  the  body,  end 
:  of  th«  rnnoB^  to  exainioatioD  wu  reftued ;  ia  Oaee  IX.,  In  which  tbcrc  were  mental 
•;«pCoai«»  fftcial  pAr&lysk,  ploilfl,  and  hemiplegia,  the  petlrat  r«corcrMl ;  in  Ca«c  XI.  re- 
covery t«ok  plaoe^  a^  it  did  *1so  in  Cue  XII.,  «o  that  in  only  six  were  there  posMaortem 
etaniiaellof  of  Ibe  cncephalun. 

Dr.  tia  Ooete  does  not  doubt  the  euetence  of  rheumatic  mcnlngltie,  but  he  oooleadtai^ 
•Ml  I  Uilak  eoeeeMfnlljr,  that  all  cmsee  of  oerebral  disorder,  origitiating  during  the  OOWM 
flf  eriirelar  rltetimatism,  are  not  caeee  of  meoin^tuv  and  tliat  in  tome  oaaea  there  an 
UlweHjr  no  abnormal  post-mortem  appetfUloei. 

*  Art.  **M4iiingite/*  in  ••  DicUonnalro  de  MWmne,"  Paris,  18^9. 

*  **  Traits  des  maladEcit  dcs  enraotA,"  PaHs,  1853. 
*A  Piaetical  Trtuti^e  on  the  Diseases  of  Children,"  Pluladelphia,  1870,  p.  4$L. 

*  '*BecbcroLtM  ^uf  riuflainnuition  de  Tarachnoidc,"  Paris,  189 1. 
1- 
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to  be  exposed  to  strong  and  direct  heat;  among  the  latter  are  excessive 
intellectual  exertion,  and  abuse  of  alcoholic  liquors.  Tertiary  sypKiliSp 
gout,  and  rheumatism,  are  likewise  predisponents. 

Larrey*  states  that  in  the  retreat  of  the  French  army  from  Russia, 
the  soldiers,  who  had  enddred  the  most  terrible  suiterings  from  hunger 
and  cold,  were  attacked,  on  their  arrival  in  KOnigaberg,  where  they  bad 
ample  food  and  warm  quarters,  with  cerebral  meningitis,  which  in  gen- 
eral proved  fatal.  This  result  was  probably  due  to  the  operation  of 
many  causes  besides  prolonged  exposure  to  a  low  temperature,  among 
■which  the  sudden  removal  of  the  mental  tension  maintained  by  the 
exigencies  of  the  situation  in  which  the  army  was  placed,  was  not  the 
least. 

Of  exciting  causes,  injuries  of  the  head  from  falls  or  blows  of  differ- 
ent kinds  stand  first.  Next  is  exposure  to  the  direct  rays  of  the  sun, 
or  other  source  of  great  heat,  and  then  recession  of  an  exanthoTiiatous 
affection,  such  as  scarlatina,  measles,  or  erysipelas,  and  the  irritation  of 
dentition,  or  intestinal  worms. 

Acute  cerebral  meningitis  sometimes  prevails  epidemicall}'.  Such 
was  the  case  with  the  series  of  instances  which  came  under  Larrey's 
observation,  and  others  have  been  noted. 

DiagHOSls.^ — Acute  meningitis  may  be  confounded  witJi  partial  or 
circumscribed  encephalitis,  but  the  distinction  is  made  by  considering 
that  in  the  latter  the  headache  is  less  severe,  the  delirium  less  marked, 
and  the  convulsions  and  contractions  weaker.  Moreover,  the  febrile 
excitement  is  much  greater  in  acute  meningitis  than  in  partial  enceph- 
alitis, and  the  whole  disease  more  pronounced. 

The  meningitis  of  the  aged  bears  a  considerable  degree  of  resem- 
blance to  cerebral  softening;  but  the  fact  that  the  first-named  affection 
is  more  rapid  in  its  progress,  and  is  not  preceded  by  symptoms  due  to 
other  morbid  conditions,  will  generally  enable  the  practitioner  to  m&ke 
a  correct  diagnosis. 

From  delirium  tremens  it  may  be  distinguished  by  the  history  of 
the  case,  by  the  greater  tendency  to  insomnia  exhibited  in  alcoholism, 
and  by  the  general  character  of  the  delirium.  The  febrile  excitement 
of  acute  meningitis,  the  pain  in  the  head,  the  heat  of  the  skin,  the  ab- 
sence of  clammy  perspiration,  and  the  increased  temperature,  as  shown 
by  the  thermometer,  arc  conclusive  diagnostic  marks* 

From  typhoid  fever  meningitis  is  diagnosticated  by  the  existence 
in  the  former  of  meteorism,  abdominal  tenderness,  and  petechiae,  by 
the  facts  that  the  headache  and  febrile  excitement  are  less,  and  that 
diarrhd-a  is  present  and  vomiting  is  not. 

Prognosis. — This  is  always  grave.  Occasionally  death  takes  place 
in  a  very  few  hours,  and  generally  before  the  tenth  day.  When  the 
iisease  is  prolonged  beyond  this  latter  period,  the  prognosis  become 

'  "Mi'muiies  de  cliirargie  militaire  el  campagnea,"  Paris,  1817,  tome  IT.,  p.  189. 


I 


I 


( 


ACUTE  CEREBRAL  liENINGlTIS. 


227 


I 
I 


I 


lOre  favorable.  The  occurrence  of  strabismus  or  other  paralytic  alfeo 
tkm,  tcsseris  tlie  hope  of  a  favorable  termination.  Prof.  Flint,  however, 
has  citod  two  cases  occurriog  in  the  hospital  practice  of  himself  and 
Ur.  Tbomas,  in  which  there  were  strabismus,  hemiplegia,  and  coma, 
both  of  which  recovered.  He  also  cites  another  case  in  which  there  waa 
ivtfmbtamus,  and  in  which  recovery  took  place.  Hiocough  is  an  unfavor- 
«lile  event. 

Of  the  thirteen  cases  observed  by  myself,  eleven  died.  In  all  of  these 
laUi  cases  there  was  strabismus*  In  the  two  cases  wliich  recovered 
there  waa  no  squinting.  The  deaths  in  the  fatal  cases  ail  occurred  be* 
fore  the  tenth  day,  and  two  took  place  before  the  end  of  the  third  day. 

Morbid  Anatomy.-— If  death  occurs  during  the  second  stage  of  the 
disease,  the  most  marked  appearance  found  in  the  membranes  is  red- 
nams  from  increased  hypoxemia.  If^  however,  it  is  delayed  till  tlio  third 
etjUge,  thickening  and  opacity  of  the  membranes  and  adhesions  to  each 
oiher,  and  of  the  pia  mater  to  the  brain,  and  effusion  of  serum^  are  the 
proiomeiot  features.  In  a  case  in  which  I  made  a  post-mortem  exami- 
imtiofi  in  the  summer  of  1870,  and  which  was  caused  by  the  great  he^t 
of  tJie  season,  there  was  an  extensive  collection  of  bloody  serum  in  the 
cavity  of  the  arachnoid^  and  the  pia  mater  was  so  adherent  as  to  bring 
with  it  a  layer  of  the  gray  matter  of  the  brain  as  it  was  stripped  off. 

The  tiuid  may  consist  solely  of  pus,  or  this  may  be  mbigled  with 
ientiD  in  all  proportions.  The  pus,  with  the  fibrino  of  the  exuded  serum, 
olien  forms  thin  plates  of  membraiiiform  texture,  which  are  scattered 
pvar  the  surface  of  the  inflamed  region  or  may  entirely  cover  it,  and 
which  are  of  the  nature  of  false  membranes. 

If  death  has  taken  place  late  In  the  course  of  the  disease,  evidenoes 
ol  the  Implication  of  the  cerebral  substance  will  generally  be  discerned. 
TImm  consist  in  the  gray  matter  becoming  of  a  pinkish  color,  and  the 
fiblte^  when  out,  showing  numerous  puucta  vasculosa.  Tho  ventricles 
tarelj  contain  any  considerable  amount  of  fluid,  and  are  often  entirely 
MDpty.     The  latter  was  the  case  in  the  instance  above  mentioned. 

Pathology. — The  symptoms  of  the  fii^t  and  second  stages  are  due 
to  ooagestion;  those  of  the  third  mainly  to  efTusion  and  consequent 


An  important  question  connected  with  the  pathology  relates  to  the 
datenmnation,  from  the  symptoms,  what  part  of  tho  brain  is  the  scat 
«f  tlia  lesion.  The  upper  convex  portion  of  the  hemispheres  is  inti- 
mately related  to  tho  purely  intellectual  functions  of  the  brain,  while 
the  under  surface,  or  base,  is  connected  with  the  motility  of  various 
pmfis  of  tho  body.  Thus,  if  the  inflammation  be  strictly  limited  to  the 
upper  surfaco  of  the  brain,  the  predominant  symptoms  are  those  in- 
volTing  iatellectuality,  and  consequently  there  is  delirium,  marked  by 
InoohflraBoe  of  ideas  and  irrationality  of  liLnguagc*  If,  on  the  contrary, 
llie  Imm  of  the  brain  alone  is  aflected,  the  chief  manifestations  of  dis- 
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ea^e  are  seen  in  the  muscular  system^  and  there  are  oonlractiona, 
apaams,  convulsions,  and  paralysis.  M^hen  tbe  morbid  action  extends 
to  both  regions,  there  is  a  combination  of  these  phenomena. 

But,  as  Jaccoud  *  states,  there  are  some  stubborn  facts  which  stand 
in  the  way  of  the  unrcserred  acceptance  of  the  law  laid  down,  for  it 
occasionally  happens  that  the  symptoms  are  not  in  direct  relation  with 
the  seat  of  the  lesion.  Thus,  in  the  case  the  post-mortem  examination 
of  which  I  have  referred  to,  there  had  been  spasms  and  paralysis,  yet 
the  convex  surface  of  the  right  hemisphere  was  alone  involved,  and  that 
to  an  extent  not  exceeding  a  third  the  size  of  the  band.  Jaccoud  ex- 
plains such  cases  by  attributing-  to  the  cerebral  symptoms  a  double 
origin;  one  set  being  duo  directly  to  the  part  afifected^  the  other  result- 
ing from  secondary  reflex  excitation. 

But  a  better  explanation  is  to  be  found  in  the  experiments  of  Fritsch 
and  Hitzig,'  and  of  Ferrier,'  by  which  it  is  shown  that  there  are  distinct 
centres  of  muscular  motion  situated  in  the  cortical  substance  of  tbe 
brain,  and  that  hence  when  this  is  irritated,  as  in  the  case  referred  to, 
by  the  occurrence  of  inflammation,  spasms  will  be  initiated  in  those 
muscles  which  are  in  direct  relation  with  the  centre  implicated-  It 
therefore  is  not  necessary  to  frame  an  hypothesis  to  account  for  occur- 
rences which  are  readily  explained  by  facts. 

Another  fact  should  also  be  taken  into  consideration.  In  acute 
cerebral  meningitis  there  is  very  frequently  a  large  effusion  of  serum  or 
an  extensive  formation  of  pus.  If  either  be  collected  on  the  upper  con- 
vex surface  of  either  hemisphere,  the  pressure  exerted  through  the  in* 
tervening  brain-substance  upon  the  motor  tract  at  the  base  must  pro- 
duce more  or  less  derangement  of  motility  on  the  opposite  side  of  the 
body, 

Guyot,*  who  has  given  very  careful  study  to  the  localization  of  the 
lesion  from  a  consideration  of  the  symptoms,  declares  that  it  is  possible 
to  define  the  seat  vgtj  accurately,  but  hm  manner  of  looking  at  the  sub- 
ject places  it  in  altogether  a  different  position  from  that  which  Jaccoud 
gives  it,  and  which  is  not  inconsistent  with  the  investigations  of  Fritsch 
and  Hitzig,  and  of  Ferrier.  Thus,  tracing  the  tibres  of  the  motor  tniot 
through  the  white  substance  to  the  convex  surface  of  the  hcmispberei, 
he  associates  lesion  of  this  region,  not  only  with  disturbances  of  idea- 
tion, but  with  derangement  of  motor  functions.  In  thia  view  he  is 
supported  by  the  experience  of  MM.  Parent-Duchatelet  and  Martinet,* 


\ 


»  Op,  cit,  p.  212. 

*  "*  Uebcr  die  elcctrische  Erregbarkeit  dea  Oehims.*'    Archil*  fUr  Anatomit  tmd  Pkfd 
olo^e^  Ton  Du  Boia-K«yiiiond  und  Rd chert,  1870,  p.  300,  et  »eq. 

*  "  EipcrimeatAl  BeAeftrehefl  b  Cerebrd  Physiology  and  Pithology, 
Lumitic  AByliim  Medical  Reports,"  toI.  iii.,  1BT3,  p.  80. 

*  "  Du  rapport  des  symptoms  avec  lea  lcflion«  dana  ta  mininglte/ 
IWfl.  •  Op.  ciL 
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who  state  thut  in  eight  subjects  who  bad  exhibited  hemiplegia,  or  the 
hegmalng  of  paralysis  on  one  side  of  the  body,  they  had  discovered,  on 
post-mortem  examinatioD,  effusion  on  the  conveidty  of  the  oppotnito 
hemisphere* 

When,  however,  the  lesion  is  limited  to  the  base,  the  functions 
of  the  heml^plieros  will  not  be  affected,  except  upon  the  principle  of 
reflex  irritation,  or  of  the  transmission  of  pressure.  It  is  evident,  how- 
erer,  that  further  researches,  founded  upon  post-mortem  examinations, 
•re  tt«ce«8ary  to  the  satisfactory  solution  of  the  interesting  questions 
ixiTolvcd^ 

Treatmen't — ^To  afford  any  chance  of  a  favorable  result,  the  treat- 
ment should  be  energetic  from  the  first. 

Greneral  bloodletting  may  be  practised  with  advantage  in  subjects  of 
good  constitution  and  of  the  middle  period  of  life.  As  many  as  twelve 
or  sixteen  ounces  may  be  taken  from  the  arm  if  the  pulse  is  hard,  the 
oephalaJgia  intense,  or  the  delirium  furious.  Leeches  applied  behind 
th9  ears  or  to  the  inside  of  the  nostrils  are  more  generally  of  advantage. 
Tlie  same  may  be  said  of  cups  to  the  nucha. 

The  h&ir  should  be  cut  off  short,  and  ice  kept  constantly  applied  to 
lh«  scalp  during  the  first  and  second  stages.  It  is  better  than  the  cold 
4oi]o1m%  for  the  reason  that  it  is  almost  impossible  to  continue  the  latter 
without  intermissions,  during  which  the  head  again  becomes  hot.  Com- 
fWiiMLJ  wrung  out  of  cold  water  will  not  answer;  they  soon  get  heated, 
mad  act  as  poultices.  Irrigation,  by  a  small  stream  of  ice-wuter  falling 
ifum  a  vessel  placed  above  the  head  of  the  patient,  is  a  useful  means  of 
applying  cold,  but  is  often  inconvenient. 

The  experiments  of  Dn  Beaham  *  appear  to  show  that  cold  applied 
to  the  head  has  no  material  effect  in  reducing  the  intra-cranial  tempera* 
ttife»  or  in  lessening  the  amount  of  blood  flowing  to  the  brain.  But  it 
most  be  borne  in  mind  that,  though  cold  applied  to  the  scalp  may  not 
redcioo  the  normal  tntra-crauial  temperature,  it  may  exercise  a  very 
different  influence  over  temperature  which  is  abnormally  high,  and  that 
bis  experiments  with  Ludwig^s  Strohm-uhr  were  but  three  in  number, 
that  the  oold  was  only  applied  for  thirty  minutes,  and  that  it  is  quite 
doubtfol  if  the  Strohm-uhr  affords  the  best  means,  under  the  circum- 
slatices,  for  determining  the  quantity  of  blood  flowing  to  the  brain. 
la  sctual  experience,  w^e  find  that  the  sixlative  inQuenoe  of  cold  to  the 
hesil  is  aa  well-established  a  fact  as  any  other  in  therapeutios,  and, 
though  it  may  fail,  as  every  other  remedy  does  some  time  or  other,  to 
produce  it«  expected  effect,  that  fact  should  be  no  reason  against  our 
floiploymcnt  of  it  in  cases  in  which  it  appears  to  be  indicated.  In  acute 
ottrvhrml  meningitis,  I  have  repeatedly  seen  the  violence  of  the  symp- 
loms  mitigated  by  the  agent  in  question,  but,  in  order  to  obtain  this 

>  *'0b  the  Tbenpetttic  YaIho  of  Cold  to  the  Hoad,"  "  WmI  Riding  Lunatic  Anyloa 
]|«dloal  Bcporti,**  rol  It.,  1874,  p,  102. 
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re«uit,  it  should  be  kept  persistently  applied  in  the  foitiia  abore  men' 
tioned. 

Pm^tives  are  generally  advantageous  and  should  be  effective. 
Nothing  is  better  than  croton-oil,  although  calomel  and  podophylHn, 
gra.  X  with  grs,  ij,  make  a  good  combination  for  the  purpose. 

My  experience  Las  satisfied  me  of  the  good  effects  of  mercimaliza- 
tion.  I  have  administered  calomel  in  doses  of  a  grain  every  two  hours 
until  the  breath  became  fetid,  and  I  am  sure  the  effect  has  bt>en  bene- 
ftciah 

Tlie  iodide  of  potassium  is  wull  spoken  of  by  Dr.  Flint,'  who  says  be 
has  witnessed  the  good  effects  of  the  drug  in  several  cases.  Dr.  F.  R* 
Lyman  *  has  reported  two  cases  in  which  It  formed  a  prominent  feature 
of  the  treatment,  and  in  which  recovery  took  place. 

Within  late  years  in  the  few  cases  of  acute  cerebral  meningitis  that 
have  been  under  my  charge,  I  have  found  the  greatest  benefit  from  the 
bromide  of  potassium,  and  the  throe  cases  that  recovered  were  instance 
in  which  it  was  administered  in  large  doses.  The  theory  upon  which  its 
employment  is  based  has  already  been  fully  considered  in  the  chapter  on 
cerebral  congestion.  It  should  be  administered  in  doses  of  at  least  thirty 
grains  three  or  four  times  a  day,  from  the  very  beginning  of  the  affec- 
tion to  the  end  of  the  second  stage  or  the  appearance  of  coma,  should 
tliis  symptom  supervene. 

The  head  should  be  kept  well  elevated,  the  chamber  oool,  a.ud  Vrell 
ventilated,  the  light  In  a  great  measure  excluded,  and  the  utmost  quiet 
enjoined. 

The  food,  without  being  stimulating,  should  be  nutritious.    Nothing 
is  superior  to  strong  beef-tea,  made  either  from  fresh  beef  or  from  soBta 
one  of  the  extracts  in  the  market.  ^^^H 

In  the  third  stage  the  treatment  should  be  almost  the  reverse  of  that 
indicated  as  proper  for  the  first  and  second  stages.  The  mercury,  iodide 
of  potassium,  bromide  of  potassium,  ice  to  the  head,  and  purgativefi 
should  be  omitted,  and  attention  should  be  given  to  the  maintenance 
of  the  strengtli.  To  this  end  brandy,  whiskey,  or  other  alcoholic 
liquor,  should  be  administered  in  such  quantities  as  the  occasion  seems 
to  require.  It  often  happens  in  this  stage  that  the  delirium  and  exces- 
sive motility  return.  It  must  be  remembered  that  this  is  not  from  any 
renewal  of  morbid  processes  within  the  cranium,  but  is  entirely  due  to 
debility.  At  the  moment  of  writing  this,  a  young  lady  of  tliis  city  m 
under  my  charge  for  acute  cerebral  meningitis,  whom  I  did  not  see  till 
the  third  stage  was  well  advanced,  and  who  for  several  days  previously 
had  exhibited  a  return  of  the  delirium,  for  which  depletive  measures 
and  hydrate  of  chloral  had  been  employed.  The  free  administration  of 
brandy,  champagne,  and  beef-tea,  soon  dissipated  the  symptoms  of  rO' 
lapse,  and  she  bids  fair  to  recover, 

•  Op.  eU,,  p,  601.  *  American  Medical  Jlm«f,  1863,  p.  S84. 
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Blisters   may    be   used    in    this   stage  with  advantage.      They  aro 
it  applied  between  the  aboulders,  and  should  be  six  or  eight  iuchos 

lii  the  rheumatic  form  of  the  disease  little  special  treatment  is  neces* 
liry.  It  ts^  perhaps,  advisable  to  endeavor,  by  means  of  blisters  or 
other  revulsives,  to  bring  back  the  disease  to  the  joints. 

In  the  acute  meningitis  of  the  aged,  active  depletive  treatment  is  not 
generally  admissible,  and  if  apparently  indicated  should  be  carried 
mi  cautiously.     It  may  even  be  proper  to  treat  some  oases  with  stinm- 
ianta  from  the  very  first. 

feaOI:GII  it  is  scarcely  possible,  for  reasons  given  in  the  precetling 
to  determine  from  the  symptoms  the  exact  seat  of  the  morbid 
prooeaa  in  an  attack  of  acute  cerebral  meningitis,  we  are  often  able,  in 
the  ehronic  form  of  the  disease,  to  make  the  lUlTeroiitial  diagnosis  with 

■  satfieictit  accuracy.  I  shall  therefore  consider  the  aflfection  according  to 
K  til  location  under  the  heads  of  Chronic  Verticalar  Meningitis,  and 
V  dironic   Basilar  Meningitis,   the  tenns  being  applied  respectively  to 

■  cdirom<o  inflammation  of  the  membranes  of  the  superior  surface  or  vertex 

■  of  the  brain,  and  chronic  inflammation  of  the  membranes  of  the  inferior 
mutmem  ot  base  of  the  brain. 


CHAPTER  IX. 
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I, — CHROSIG   VKRTICALAR    MKNINGmS. 

This  disease  may  be  the  oonsequenoe  of  an  attack  of  acute  cerebral 
neniniptis,  or  may  originate  without  being  thus  precedud.  The  latter 
k  the  usual  mode  of  development, 

^nuptoms. — The  symptoms  of  chronic  verticalar  meningitis  are  in 
•ome  rcspe<9tB  similar  to  those  of  general  paralysis,  an  affection  which 
will  be  fully  described  as  one  of  the  forms  of  insanity;  and  they  abo 
those  evolved  during  the  course  of  softem'ng,  limited  to  the 
portion  of  the  brain. 
Among  tho  physicnl  symptoms  headache  occupies  a  prominent  posa^ 
lion  and  is  usually  the  first  evidence  of  cerebral  disease  which  attracts 
the  stteolioiD  of  the  patient.  The  pain  is  generally  felt  in  the  fore- 
tk^mA^  in  o»e  or  both  eyes,  or  at  the  vertex,  and  is  aggravated  by  nien- 
t*l  exertion,  by  the  m«re  act  of  reading  or  fixing  the  attention,  by  mus- 
eifort,  or  by  a  dependent  position  of  the  head.  It  is  not  usually 
ilit<*nse,  but  is  characterized  by  persistency.  There  are  frequent 
attacks  of  vertigo.     Somnolency  is  generally  present,  and   there  are 
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trembling,  defective  articulation,  weakness  of  the  Uinbs,  spasms  c 
ticular  muscles  or  groups  of  muscles,  paralysis  of  the  bladder  or  of  the 
sphincti-rs  of  tho  bladder  and  rectum,  producing  involuntary  dischargee 
of  urine  and  fasces,  weakness  of  the  memory,  especially  as  regards 
words,  and  a  genend  enfeeblement  of  the  mental  faculties.  Oco^ 
sionally  there  are  epileptic  con  pulsions. 

Paralysis  of  the  whole  of  one  side  of  the  body  may  ensue,  or  the 
loss  of  power  may  be  coafined  to  a  single  limb,  or  to  a  group  of  mus- 
oles.  Ampsthesia  may  be  present,  either  general  or  local,  or  there  may 
be  netiralgio  pains  in  various  parts  of  the  body,  sometimes  of  a  very 
persistent  character.  TIio  ocular  muscles  are  not  often  implicated, 
either  by  spasm  or  paralysis;  and  the  special  senses,  except  that  of  gen- 
eral sensibility,  are  not  usually  impaired.  Convulsions  of  an  epilepti- 
form character  are  not  uncommon. 

Unless  the  cortical  substance  of  the  brain  participates  in  the  morbid 
action  there  is  not  ordinarily  marked  mental  aberration,  although  there 
is  a  general  failure  of  mental  power.  Under  the  name  of  **  general 
paralysis,"*  and  subsequently  of  "chronic,  diffused  periencephalitis,'** 
Calraeil  described  a  disease  which  is  now  well  known,  and  in  which  the 
cortical  portion  of  the  upper  part  of  the  cerebrum  is  in  a  condition  of 
chronic  inflamination,  the  membranes  of  the  region  being  also  involved. 
But  the  peculiarities  of  general  paralysis  are  so  well  marked  as  to  ne- 
cessitate separate  description. 

The  ophthalmosoopo  does  not,  in  this  affection,  generally  reveal  any 
very  notable  changes  in  the  fundus  of  the  eyes.  Occasionally,  where 
there  is  reason  to  suspect  its  existence,  there  is  isclia?niia  papilla?,  and 
still  more  rarely  neuro-retinitis.  As  Dr.  iVllbutt '  has  remarked,  the 
optio  nerves  in  driuikards  affected  with  meningitis  of  the  convex  surface 
of  the  brain  *'  are  often  degenerated,  and  the  vessels  injected,  but  these 
effeota  do  not  seem  to  be  due  to  any  meningitio  process."  When, 
however,  the  meningitis  is  complicated  with  inflammation  of  the  cortical 
substance  of  the  brain,  neuro-retinitis  is  a  frequent  accompaniment. 

The  general  health  participates  more  or  less  in  the  disturbance. 
The  stomach  is  irritable,  and  vomiting  is  frequent,  the  bowels  are 
usually  obstinately  constipated,  and  the  urine  is  scanty  and  high- 
colored,  often  containing  oxalate  of  lime  and  an  excessive  amount  of 
uric  acid. 

As  the  disease  advances,  the  mental  and  physical  symptoms  become 
more  and  more  pronounced.  Tlie  mind  is  weaker,  delirium  is  not  in- 
frequent, convulsions  occur  oftener,  and  the  paralysis  extends  and  be- 
3omes  more  profound.     Blindness  from  pressure  upon  the  optio  nerves 

'  "De  la  paralysde  considerate  chci  lea  ali6n6s,*'  Paris,  1826. 

*  '*Trait6  dea  maladica  iafliunraatoircg  du  cerveait,"  Pttria,  186^. 

•  "  On  the  Use  of  the  OpUthalmoseopo  in  Diswises  of  tlie  Ncrvoofl  SjBteco,"  etc,  bait 
don  and  New  York,  1871,  p.  108. 
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amy  re#uH.     A  state  of  continued  coma  now  supervenea,  during  which 
th«  patient  expires,  or  death  takes  place  in  conyulsions. 

The  duration  of  the  disease  varies  from  two  or  three  months  to  one 
or  more  years. 

An  interesting  case  of  meningitis  affecting  the  membranes  at  the 
eooresity  of  the  brain,  is  that  of  the  eminent  Swiss  aavant  De  Saussure, 
related  by  Dr.  Odier,* 

i-'or  many  years  M.  de  Saussure  had  been  accustomed  to  great  bodily 
fatigoe,  and  to  rarious  degrees  of  atmospheric  pressure,  encountered 
in  the  many  ascents  of  mountains  he  had  made.  He  had  been  subject 
to  an  aggravated  form  of  dyspepsia,  and  to  repeated  large  losses  of 
Uood  from  haamorrhotds. 

At  th©  end  of  the  year  1793,  after  having  lost  his  fortune,  and  ex- 
ptrienoed  a  good  deal  of  mental  disturbance  from  the  unsettled  condi- 
tion of  the  national  affairs,  he  was  suddenly  seized  with  vertigo,  which 
WMS  followed  by  distinct  sense  of  numbness  in  the  left  arm  and  cheek. 
Tbe  Tertigo  did  not  last  long,  but  nothing  could  relieve  the  feeling  of 
onmboess  or  torpor.  Blisters,  purgatives,  tonics,  and  anti-spasmodios, 
were  employed  in  vain.  The  affection  of  the  ann  seemed  to  be  seated  en- 
tirely in  the  sentient  nerves,  for  the  patient  retained  his  strength,  could 
perform  all  kinds  of  movements,  but  could  not  distinguish  easily  what 
b«  was  touching.  It  seemed  to  him  as  if  sand  were  interiKised  between 
bis  fingers  and  the  bodies  with  which  he  brought  them  in  contact. 
The  sensation  experienced  was  rather  painful  than  otherwise,  so  that 
be  was  indisposed  to  use  his  hands  unless  they  were  protected  with 
giovee*  A  similar  feeling  existed  in  the  cheek  and  mouth  on  the  same 
■ide»  which,  on  passing  his  hand  over  his  face,  formed,  in  the  most  un- 
fieasent  manner,  a  well-marked  line  of  domarkation  between  the  right 
aad  left  side.  In  other  respects  he  was  well;  his  general  health  was 
W3i  impaired,  and  he  retained  for  a  long  time  his  presence  of  mind  and 
die  fnilness  of  his  intellectual  powers.  Many  months  were  passed  in 
this  state,  during  which  a  great  variety  of  remedies  were  tried,  such  as 
oold  end  warm  bathing,  electricity,  amice,  Talerian,  blisters,  embroca- 
artiticial  and  natural  thermal  waters,  change  of  regimen,  travel- 
»tc„  but  all  in  vain.  The  disease  became  worse  and  worse;  always, 
tf  by  sterts,  the  attacks  being  more  or  less  violent  and  oomplete. 
Ok»  of  the  most  violent  was  occasioned  suddenly  at  Bourbon,  by  e 
tbownr-beth  employed  too  warm.  The  attack  produced  by  it  was  so 
tbat  the  whole  of  the  left  side,  from  the  leg  to  the  tongue,  was 
His  articulation  bosame  by  degrees  indistinct  and  unintelli- 
giUa.  Ois  legs,  especially  the  left,  beciLme  weaker,  and  his  gait  was 
Miggering,  and  he  found  it  almost  impossible  to  maintain  his  equilib* 
^^  sod  to  direct  his  steps  as  he  wanted.     H©  experienced  peculiar 

I  **  la  Account  of  tb«  IJluesa  and  Death  of  H.  B.  de  Sausanre,  Uto  Profesaor  of  Phi* 
btaptt;  ai  Ooaera,**  SUnourfjh  Medicol  and  Surffical  Jowmai^  joh  li^  1606,  p.  SdS. 
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difBculty  in  passing  throngli  doors,  even  -when  they  were  wide  opi^D, 
and  no  descent  or  ascent  to  make.  As  he  approached  a  door  he  bal- 
anced himself,  and  quickened  his  motion  as  if  he  had  to  make  a  daD- 
gerous  leap  or  a  bad  step  to  get  over;  when  it  was  done  he  recovered 
]us  eqiiilibrium,  crossed  the  room^  but  had  the  same  trouble  in  order 
to  get  to  another  apartment.  Daj  by  day  the  disease  advanced;  the 
intellectual  faculties  became  perceptibly  weaker;  incontinence  of  urine 
supervened.  The  evening  before  his  death  he  seemed  to  enjoy  his  sup- 
per, but  was  restless  during  the  night;  toward  morning  his  head  leaned 
to  one  side,  he  breathed  with  more  difficulty  than  usual,  and  expired 
without  agony. 

On  opening  the  body  thirty-two  hours  after  death,  the  dura  mater 
was  found  adherent  to  the  cranium,  particularly  along  the  longitudinal 
sinus,  but  that  deviation  from  the  natural  condition  was  not  considered 
of  importance,  it  being  often  met  with  unassociated  with  intra-cranial 
disease.  Between  the  pia  mater  and  the  arachnoid  there  was  found 
a  considerable  effusion  of  a  bluish  gelatinous  substance.  In  various 
places  there  were  circular  spots  of  a  gray  yellowish  color  about  two  or 
three  lines  in  diameter.  These  seemed  as  though  they  penetrated  into 
the  membrancSj  though  susceptible  of  being  detached  from  them  like 
small  separate  spheres  surrounded  by  a  little  circular  margin  of  a  dark- 
red  color.  At  first  sight  these  spots  wore  taken  for  hydatids,  but  closer 
examination  sliowed  that  the  red  margin  was  a  blood-vessel  connected 
with  other  vessels,  and  convoluted  in  the  fonn  of  circles.  There  were 
no  separate  pouches  or  solutions  of  continuity  in  the  membranes,  only 
they  were  more  transparent  in  those  places  than  in  others.  The  aeroa- 
ity  underneath  commumeated  freely  with  that  which  was  diffused  over 
all  the  surface  of  the  brain,  both  having  the  same  color  and  qualittea. 
On  opening  the  membranes  the  serous  effusion  ran  off  like  water.  The 
effusion  existed  not  only  over  the  surface  of  the  cerebrum,  but  aldO 
over  that  of  the  cerebellum.  The  ventricles  also  were  distended  with  a 
similar  fluid.  The  examination  of  the  brain  presented  nothing  more  of 
importance  except  that  it  was  flattened  on  the  surface  and  deeply 
furrowed  by  arteries.  The  total  duration  of  the  disease  was  five  yean, 
although  the  beginning  may  have  been  anterior  to  the  apparent  time 
of  origination,  as  it  was  stated  that  Prof,  de  Saussure,  long  before  his 
death,  had  often  mistaken  one  word  for  another  in  conversation,  and 
ivas  so  unconscious  of  his  error  as  to  get  angry  when  not  understood. 

Dr.  Odier  attributed  the  death  of  the  patient  to  the  effusion  of  a 
large  quantity  of  senim  into  the  ventricles  and  between  the  membranes 
of  the  brain.  That  this  effjsion  resulted  from  chronic  meningitis  is 
scarcely  a  matter  of  doubt. 

Gintrac*  cites  the  following  case:  **  A  young  man  sixteen  years  old, 

»  Op.  eit,,  tome  ii.,  p.  626.     Quoted  from  Bruce,  **  Modioo-Chirurgical  TrojuactionB," 

Lcmdun,  1818,  vol  ix.,  p.  280. 
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Ull,  was  attacked  in  December  with  feebleness  of  sight,  strabismus, 
^IfttatloD  of  the  pupUs,  diplopia,  and  headache  ;  pulse  natural,  consti' 
pAtioQ,  eplstaxls;  convulsions,  with  foaming  at  the  mouth;  coma  and 
itertor,  which  were  relieved  by  bleeding  from  the  temporal  artery,  but 
which  returned  tw^enty-four  hours  later.  Delirium  supervened,  charac- 
tcnjced  by  violent  language,  and  attempts  to  strike  and  bite  those 
ifouDd  bim  ;  pulse  frequent.  The  wound  in  the  artery  being  reopened, 
repeated  losses  of  blood  occurred,  and  the  convulsions  returned.  Sight 
weakened,  ideas  confused,  appetite  voracious,  general  debility,  but 
power  of  walking,  of  comprehension,  and  of  speech,  remained.  Then 
Mmnoleney,  attended  with  spasmodic  movements  of  the  muscles,  es- 
peeiallv  of  those  of  the  face,  appeared.  The  face  was  red  and  swollen^ 
wpocially  on  the  left  side.  Death  occurred  In  violent  convulsions  two 
months  after  the  beginning  of  the  disease. 

"The  cerebral  blood-vessels  were  found  to  be  very  much  injected. 
Ott  the  left  anterior  lobe  there  was  a  slight  effusion  of  blood;  a  little 
•enim  in  the  ventricles;  substance  of  the  brain  firm;  numerous  puru- 
lent spots  along  the  line  of  superior  longitudinal  sinus," 

M.  Cttsimir  Brouasais '  submitted  to  the  Acad^mie  de  Mgdecine  a 
pathological  iipecimen  with  the  history,  of  which  I  give  the  main 
poisttf: 

Lozeray,  a  sapeur  potnpier^  twenty-two  years  old,  entered  the  hos- 
pital Val-do-Graco  August  1,  1840,     Six  days  previously  he  had  been 
attacked  with  headache  and  slight  fever.     The  evening  of  his  entrance 
be  wms  bled.     He  improved,  the  pain  disappeared,  and  his  appetite  re- 
Umted.     On  the  7th  of  August  he  had  a  relapse ;  hartily  answered  the 
iftteaiions  addressed  to  him;  remained  motionless  in  bed;  was  entirely 
parmlyaed  in  the  right  arm  and  leg;  was  again  bled.     The  next  day, 
htimg  eotnatose,  venesection  was  again  practised,  and  twenty  teeohes 
wera  ftpptied  to  the  temples.    On  the  9th  the  paralysis  had  disappeared, 
but,  aa  he  was  still  comatose,  another  venesection  was  performed,  and 
fift<^ii  leeches  were  applied  to  the  neck  over  the  jugular  vein.     On  tht» 
10th  was  bled  again;  still  comatose,  and  the  right  arm  contracted.     On 
tltti  Ittb  had  epileptic  paroxysms,  during  which  it  was  remarked  that 
one  side  was  more  convulsed  than  the  other;  coma  profound;   eighteen 
laeehes  to  the  jugulars;    14th,  15th,  and  IGth,  same  symptoms;  an 
CMnDOna  bed-sore  on  the  sacrum.     On  the  iBth  coma  less  complete; 
L        fpBepUo  convulsions,  especially  in  the  night.     From  tliis  time  he  con- 
H      ^vntd  to  improve  till  the  28th,  when  coma  again  supervened,  and  on 
■      lb  99tli  he  died. 

H  On  post-mortem  examination  the  dura  mater  was  found  healthy. 

p  On  b^tng  incised,  a  quantity  of  sero-purulent  fluid  escaped.  The  mem- 
b  hruub  was  adherent  to  the  brain,  principally  on  the  convex  surface, 
H  ttd  ssp«cjal]y  on  the  right  side,  so  that  it  was  impossible  to  detach  it 
H  >  **  fiulU*tiD  de  racftd^mU  royale  d«  mMociDe,"  (oid«  v.,  1840,  p,  504. 
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entirely  without  rupture.  On  the  right  side  it  formed  a  sac  exten 
over  about  three-fourths  of  the  convex  surface,  contuining  from  two 
hundred  to  two  hundred  and  fifty  graniTnes  of  a  greenish -white  sero* 
purulent  fluid.  Another  sac,  coutaining  from  fifty  to  sixty  grammes  of 
this  fluid,  existed  on  the  left  side. 

The  dura  mater  was  remoTed,  and  it  was  ascertained  that  this  fluid 
came  from  the  cavity  of  the  arachnoid  and  from  the  meshes  of  the  p 
mater. 

In  the  case  of  a  gentleman  under  my  charge  there  was  intense  he 
ache  as  the  first  prominent  symptom,  followed  by  epileptiform  convul- 
sions, and  varying  degrees  of  paralysis,  both  of  motion  and  of  sensa- 
tion on  one  side  of  the  body  and  again  on  the  other.  Wlien  I  first 
saw  him  the  optic  nerves  had  been  so  injured  by  the  prcssure  from 
effused  lluid  as  to  cause  complete  blindness.  Light  could  not  be  dis* 
tinguished  from  darkness.  The  ophthalmoscope  showed  extreme  atro- 
phy of  both  nerves,  probably  either  the  result  of  pressure  or  the  conse- 
quence of  neuritis  from  extension  of  the  cerebral  disease.  The  acoumu* 
lation  of  fluid  was  so  great  as  to  force  open  the  bi-parietal,  the  fronto- 
parietal, and  the  occipito-parietal  sutures.  Under  treatment  the  excess 
of  fluid  disappeared,  the  pain  ceased,  and  he  acquired  the  power  of 
vision  to  such  an  extent  as  to  enable  him  to  tell  light  from  darkness, 
and  even  to  make  out  the  figures  on  a  bright  carpet.  He  died^  how* 
ever,  about  six  months  after  leaving  New  York,  of  cancer  of  the  stom- 
ach. There  was  no  post-mortem  examination  of  the  brain,  or  none  that 
was  reported  to  me,  but  1  am  strongly  of  the  opinion  that  the  disease 
was  chronic  meningitis  of  the  convexity  of  the  brain,  resulting  in  a  large 
effusion  of  serum. 

Causes* — The  etiology  of  chronic  cerebral  verticalar  meningitis  is 
often  difficult  to  make  out.  Sometimes,  however,  the  affection  is  the 
result  of  an  acute  attack.  At  times  it  clearly  originates  from  blows  or 
falls  upon  the  head,  and  again  it  is  caused  by  exposure  to  the  heat  of 
the  sun  or  to  artificial  heat.  There  la  certainly  a  form  of  chronic  in* 
flamraation  of  the  membranes  of  the  convex  surface  of  the  brain,  which 
is  due  to  the  extreme  heat  of  the  sun,  not  necessarily  to  the  action  of 
the  direct  rays,  and  which  is  characterized  by  the  symptoms  I  have  speci- 
fied. I  see  some  cases  of  this  every  year  in  New  York,  and  have  wit- 
nessed several  similar  instances  in  cooks  and  others  whose  occupations 
necessitated  the  exposure  of  the  vertex  to  intense  or  long-continued 
heat. 

The  affection  in  question  may  also  be  induced  by  mental  influence, 
especially  anxiety  and  other  forms  of  emotional  disturbance;  and  this 
category  of  causes  is  probably  the  most  influential  of  all  others,  with 
the  single  exception  of  excessive  alcohoHo  potations.  So  far  as  our 
knowledge  extends,  this  last  is  the  most  common  factor  in  the  causation 
of  chronic  verticakr  meningitis. 
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Syphilis  is  another  influential  cause,  though  generallj,  as  we  shall 
tm  hereafter,  it  acts  preferably  upon  the  basilar  portion  of  the  mem^ 
brmes. 

It  19  probably  sometimes  induced  by  rheumatism  and  gout,  and  cer- 
Uiiily  ottcasionally  by  tubercular  deposit,  but  when  arising  from  tins 
last-named  cause  it  is  not  to  be  confounded  with  tubercular  cerebral 
meningitis,  the  seat  of  which  is  in  the  membranes  at  the  base  of  tlie 
hniTL,  and  which  is  otherwise  diflerently  characterized. 

Dla^osis.^ — This  is  often  impossible  to  be  made  out,  with  even  a 
mrideralo  degree  of  exactness,  and  is  always  more  or  less  difficult.  The 
affection  may  be  confounded  with  inflammation  and  softening  of  the 
doriicml  substance  of  the  cerebrum^  and  the  most  careful  study  will  in 
muty  oade«  fail  in  discriminating  betvreen  -hem.  The  difficulty  is  fre- 
i|apeDtly  heightened  by  the  fact  that  the  two  diseases  coexist.  But  we 
irs  much  assisted  by  a  thorough  investigation,  not  only  of  the  symp- 
tomsy  but  of  the  causes.  For  instance,  a  category  of  phenomena  such 
If  bfts  been  given,  resulting  from  exposure  to  intense  heat,  is  generally 
diM  to  ehrottic  inflammation  of  the  membranes  of  the  superior  surface 
of  the  brain,  and  the  same  may  be  said  of  syphilis.  When,  however, 
\hib  symptoms  follow  undue  mental  exertion  or  emotional  excitement, 
tU  distinction  is  more  difficult,  and  indeed  in  such  cases  the  substance 
of  the  cortex  is  usually  also  involved. 

In  general,  the  pain  which  is  so  prominent  a  feature  in  inflammation 
of  the  membranes,  is  not  so  marked  an  accompaniment  of  softening, 
wbile  in  the  latter  the  mental  disturbance  is  greater  than  when  the 
OMthid  process  is  confined  to  the  meninges.  From  inflammation  of  the 
Mabranes  at  the  base  of  the  brain,  the  affection  under  consideration 
ii  distinguished  by  the  almost  constant  absence  of  ocular  paralysis, 
iod  by  the  fact  that  the  seat  of  the  pain  is  different,  and  that  the  mind 
ii  Qkore  decidedly  involved. 

The  ophthalmoscopic  appearances  will  suffice  for  the  diagnosis  from 
uuenua  or  hyperasmia  of  the  brain,  or  frcm  megrim  or  neuralgia,  even 
if  thn  other  points  in  the  clinical  history  are  not  sufficient. 

Prognosis. — ^Tho  prognosis  in  cases  of  chronic  inflammation  of  the 
of  the  convex  surface  of  the  brain  is  decidedly  unfavorable, 
a  sypbtlitic  origin  can  be  made  out,  in  which  event  the  prospect 
irfitooTery  is  good.  But  even  in  such  a  case  the  disease  must  be  early 
•nkjectcd  to  proper  treatment,  for  the  disposition  to  extend  to  the  sub- 
ttUM  of  the  brain  which  the  alTection  so  often  manifests,  and  the  fact 
tkitiitir  formations  are  liable  to  be  produced  and  to  exert  an  abnormal 
bittaiMe  upon  the  nerve-tissue,  very  greatly  increase  the  probability  of 
tt  uifiTorable  result. 

Keverthelasfli  I  am  satisfied  that  even  where  there  is  no  suspicion  of 
iTplnliai  ehrooio  vorticalar  meningitis  is  somettmes  suecessfully  com* 
faitsd.    TTiis  point  will  be  fiurther  considered  under  the  head  of  treat- 


i 


im 


DISEASES  OF  THE  BRAIN. 


ment.  In  llie  mean  time  I  quote  the  following  case  from  Dr.  E.  1* 
Fox,*  of  Bristol,  Englaod,  in  which  a  post-mortem  examination  gave 
evidence  of  the  previous  existence  of  the  disease  in  question.  It  Is 
possible  there  was  a  syphilitic  taint  in  this  case^  though  nothing  is  said 
on  the  subject: 

**The  patient,  a  young  man,  had  died  of  an  attack  of  haemorrhage, 
from  rupture  of  the  right  middle  meningeal  artery,  but  the  dura  mater, 
all  over  the  convex  surface  of  the  hemispheres,  was  somewhat  adherent 
to  the  subjacent  arachnoid,  while  the  arachnoid  was  thickened  and  yel- 
low all  over.  This  patient  had  been  under  Mr.  Parker's  care  a  year  be- 
fore, with  great  puin  all  over  the  upper  part  of  the  head,  without  any 
delirium,  and  had  been  treated,  with  entire  success,  with  iodide  of  po- 
tassium. In  this  ease,  therefore,  arachnitis  had  existed  without  any 
lesion  of  the  cerebral  matter  itself,  and  without  delirium." 

Morbid  Anatomy  and  Pathology. — The  essential  features  in  the  mor- 
bid anatomy  of  chronic  cerebral  verticalar  meningitis  are  hyperemia 
of  the  vessels  and  a  new  formation  of  connective  tissue  by  which  the 
membranes  adhere  to  each  other  and  to  the  bruin,  and  by  which  they 
are  rendered  opaque,  and  thicker  than  normal. 

In  addition,  there  may  bo  deposits  of  exudation  on  the  convexity 
of  the  brain  wiiich,  though  intimately  connected  with  the  alterations  of 
the  membranes,  are  yet  distinct  from  them.  Tlicse,  as  characterized 
by  Gintrac,*  may  consist  of  serum  effused  under  the  arachnoid,  of  a 
thick,  gelatiniform,  discolored  fluid  in  the  same  situation,  of  pus  con- 
tained either  in  the  cavity  of  the  arachnoid  or  infiltrated  into  the 
meshes  of  the  pia  mater,  of  false  membranes  formed  in  the  cavity  of 
the  arachnoid,  non-adherent,  adherent  to  one  or  other  layer  of  this 
membrane,  or  double,  composed  of  an  external  layer  of  the  arachnoid, 
and  an  internal,  adherent  to  the  viscera]  lamina,  thus  constituting  cysts, 
which  may  contain  blood-serum  or  other  matter. 

Of  one  hundred  and  sixty-seven  cases  of  meningitis  of  the  convexity 
of  the  brain  collected  by  Gintrac — ^in  which,  however,  the  distinction 
between  the  acute  and  chronic  forms  of  the  disease  is  not  drawn — the 
relative  proportion  of  morbid  conditions  was  as  follows; 


lojectioD,  opacity^  or  thiekraimg  of  the  membranes 9 

Serous  exudation..... 99 

Gelatinifonn  exudation 14 

Pua BO 

False  membranea 81 


1 


Total 167 

Fox*  has  very  clearly  shown  that  tubercle  may  be  associated  with 

>  **  Clinical  Observations  on  Acuie  Ttibercle^"  '*St,  6eorge*i  Hospital  Reporta,**  LoB' 
Jon,  1869,  Tf>l,  Iy.»  p.  ei. 

•  Op.  ff/,,  tome  il,  p.  604.  *  Op,  et  tot,  eU. 
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ic  niening'itis  of  the  convexity'  of  the  brain.     The  following  case, 
iieb  [  cite  from  him,  is  so  intereBting  in  several  respects,  that  I  quote 
it  in  full,  so  f&r  as  the  description  relates  to  the  brain: 

"Case  XXII. — Henry  B.,  aged  twenty-four,  tailor;  ill  one  month 
with  pain  in  the  forehead;  no  cough»  When  first  exaniined  in  recuni- 
boot  position,  a  sharp,  blowing,  systolic  murmur  was  heard  at  the  base 
of  the  heart,  traveling  up  toward  the  left  shoulder;  a  little  later  he  had 
liclcncsA,  then  intense  pain,  chiefly  at  back  of  head.  Head  jerks  back- 
ward at  every  beat  of  the  heart;  much  cerebral  throbbing.  Temporary 
ralsef  from  blisters,  cold  to  the  head,  and  purgatives;  but  eventually 
Biore  aieknesa,  diplopia,  which,  however,  was  intermittent,  and  in* 
CTMsed  headacho.  Then  almost  total  freedom  from  pain,  and  all  mar* 
bid  symptoms,  and  ho  was  able  to  be  out;  but  he  died  suddenly  in  a 
lti  three  months  from  the  commencement  of  his  illness.  No  bronzing 
of  sldn. 

**B»s(^martem  Examination, — Dura  mater  externally  seemed  healthy; 
ntanftily  it  was  firmly  adherent  to  the  subjacent  tissues  at  the  spots 
bdcm  mentioned;  veins  of  convex  surface  of  hemispheres  tinged  with 
Uoad.  On  left  hemisphere,  about  middle  of  brain,  was  a  spot  of  tuber- 
Oi'  '^r  the  size  of  a  fill>ert,  which  seemed  to  be  immediately  con- 

m^  1   the  vessels  of  the  pia  mater,  to  have  become  adherent  on 

tJie  ooe  side  to  the  dura  mater,  and  on  the  other  to  have  extended 
lliroiigH  the  gray  matter  for  a  few  lines  into  the  white,  ITie  two  lat- 
tnland  thin!  ventricles  much  distended  with  clear  fluid,  containing  a 
white  flakes.  Foramen  of  Monro  enlarged  sufficiently  to 
a  small  nut.  Walls  of  ventricles  very  soft;  optic  thalami 
lAlftnibty  firm.  Corpora  striata  excessively  pulpy;  pons  and  medulla 
obloQgatJi  everywhere  rather  soft.  On  anterior  lobe  of  right  hemi- 
ifiKere,  just  on  the  lateral  surface,  was  another  tuberculous  spot  the  size 
of  t  twU  On  the  external  surface  of  the  cerebellum,  close  to  the  floc- 
nluaon  left  aide,  though  not  involving  it,  w^aa  a  large  mass  of  tubercule, 
fipping  into  the  structure  of  the  cerebellum,  and  uniting  this  organ  to 
lia  poaterior  lobe  of  the  left  cerebral  hemisphere.  More  than  three- 
^Qirt«rs  of  the  left  half  of  the  cerebellum  were  occupied  by  large  ves- 
•tki  of  the  same  growth,  which  apparently  had  grown  separately,  and 
bjf  gradual  increase  of  size  had  at  length  become  one  mass.  The  dura 
*B»t«ir  watt  adherent  over  a  great  part  of  this  side  of  the  cerebellum, 
uid  the  cerebellar  structure  that  remained  was  almost  diflluent.  The 
'•tker  ndo  of  the  cerebellum  was  also  much  softened." 

Tldt  cvae  is  remarkable,  not  only  for  the  intermittence  in  the  symp- 
loii^  fto  which  Dr.  Fox  calls  attention,  but  also  for  the  lightness  of  the 
'oa  when  compared  with  the  severity  and  extent  of  the  lesions. 
Soeb  mniasicNia  in  the  manifestations  of  cerebral  disease  as  were  ex- 
in  this  oaae,  though  not  unusual,  are,  in  the  present  state  of  our 
not  eaay  of  explanation.     For  it  is  very  evident  that  there 
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was  a  steady  advance  of  the  morbid  processes  up  to  the  very  instant 
of  death,  and  yet  the  patient  died  suddenly,  having  up  to  that  tinte 
passed  through  a  period  of  almost  entiro  freedom  from  pain  and  all 
morbid  symptoms. 

I  am  tempted  also  to  oit«  the  next  case  from  Dr.  Fox's  memoir,  on 
ftcoount  of  a  like  slightness  of  symptoms  existing  in  connection  with 
extensive  cerebral  lesions. 

Case  XXI IT. — Catharine  S.,  aged  thirty-one,  servant;  single;  pale, 
lean  woman;  has  had  vertigo  and  pain  in  back  of  the  head  for  five  weeks; 
no  sickness,  no  rigors,  pulse  now  very  feeble  and  hurried.  Tongue 
coated;  skin  hot;  no  sickness  until  eight  days  after  admtasion,  and  she 
coughed  first  on  the  ninth  day.  Became  delirious,  but  was  always  capable 
of  answering  questions  reasonably,  and  the  chief  sjiuptom  was  a  gradu* 
ally  Increasing  weakness  of  pulse.  Sank  quietly  out  of  life,  without 
ooma,  on  the  twenty-second  day  after  admission,  having  had  no  convul- 
flions  throughout,  and  no  cerebral  respiration  until  the  last  day  of  life. 

^*  Post-mortem  ^Examination. — Cranium  :  Arachnoid,  and  subjacent 
tissues  on  convex  surface  of  the  hemispheres,  contained  much  clear 
fluid,  but  were  otherwise  natural.  Between  the  cerebral  hemispheres 
and  the  longitudinal  fissure  were  a  number  of  small,  miliary  tubercles, 
and  at  the  lower  part  of  this  fissure  the  opposed  hemispheres  were  ad- 
herent to  each  other  by  means  of  a  mass  of  tuberculous  matter  the  size 
of  a  nut.  A  small  portion  of  similar  matter  was  found  at  the  upper 
part  of  the  cerebellum,  connected  with  the  arachnoiil.  Tlie  venoua 
tissue  around  these  tuberculous  masses  was  very  much  softened  and 
ecchymosed.  Two  similar  masses  were  also  found  in  inner  wall  of  pos- 
terior horn  of  each  lateral  ventricle.  Ventricles  full  of  turbid  fluid,  and 
their  walls  softened," 

It  sometimes  happens  that  chronic  inflammation  of  the  membranes 
of  the  vertex  of  the  brain  exists  without  the  occurrence  of  notable 
sjrmptoms.  Several  such  oases  have  come  under  my  own  observation  in 
which,  after  death,  the  membranes  were  found  thickened,  opaque,  and 
adherent,  and  in  which,  during  life,  no  complaint  of  cerebral  disturb- 
ance had  been  made.  It  is  probable,  however,  that  symptoms  of  such 
disturbance  have  existed,  but  have  not  been  mentioned  by  the  patient. 

Treatment. — The  treatment  depends  to  some  extent  upon  the  cause, 
although  the  general  management  of  the  disease  is  not  subject  to  any 
▼ery  essential  variation,  however  it  may  originate.  Thus  the  iodide  of 
potassium  is  in  all  cases  the  agent  most  to  be  relied  upon.  When  the 
affection  is  due  to  syphilis,  or  has  followed  syphilitic  infection,  the  iodide 
must  be  administered  with  much  more  persistency  and  in  larger  doses 
than  when  not  so  associated.  In  all  cases,  however,  it  must  be  given  in 
what  may  be  called  large  doses,  and  must  be  continued  for  several 
months.  In  uncomplicated  cases  the  quantity  administered  may  be  at 
first  ten  grains  three  times  a  day,  gradually  increased  to  thirty  grains 
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br  e*o1i  dose;  but  in  syphilitio  cases  the  doses  will  often  have  to  be 

etrried  to  eighty  or  even  a  hundred  grains  thrice  daily.     The  Iodide  of 

potaasitun  should,  in  my  opinion,  always  be  given  in  gradually- increas* 

ing  doses.     This  is  best  effected  by  uaing  a  saturated  solution  of  the 

tff^^inf*  la  water,  each  minim  of  wliich  contains  about  a  grain  of  the 

mli.     For  the  first  day  ten  minims  may  be  given  three  times,  for  the 

leoood  day  eleven,  and  so  on  till  the  maximum  doso^  which  it  may  be 

deemed  proper  to  administer,  is  reached.     I  have  several  times  had 

under  my  charge  in  which  no  sign  of  amelioration  occurred  till 

of  from  eighty  to  one  hundred  grains  thrice  daily  were  used. 

Some  one  of  the  broniides  may  be  very  advantageously  given  hi 

iddltton  to  the  iodide  of  potassium.     The  bromide  of  calcium  is  to  be 

prelerred  in  almost  all  cases.    It  acts  more  rapidly  than  the  others,  and, 

notwithstanding  the  recent  opinion  of  a  German  physician,  more  efFect- 

nally.     The  doses  should  be  about  Hfteen  grains  daily,  and  each  dose 

nay  be  given  with  that  of  the  iodide  of  potassium.     It  must  not  be 

forgotten   that  these   medicines   must,  when   taken,  be   administered 

ia  a  large  quantity  of  water  (half  a  tumbler,  for  instance).     They  act 

I        better,  and  are  less  liable  to  irritate  the  stomach,  when  they  are  well 

H   dikted, 

^^^  Tiider  the  combined  action  of  the   brouiiile  and  iodide,  the  relief 
j^^fbn  all  symptoms  of  intra-cranial  disease  is  often  very  striking.     Tliis 
bvpeoialiy  apt  to  be  the  case  when  syphilis  is  at  the  bottom  of  the 
L    aoibid  proeess. 

^I  [Relative  to  the  propriety  of  administering  mercury  in  ohrontc  cere- 
^^BM  vextioalar  meningitis,  much  depends  upon  the  nature  and  duration 
^^^Vllie  disease.  In  non-syphilitic  cases  it  is  not  indicated,  nor  in  those 
iMUiicee  in  which  the  syphilitic  infection  is  remote,  but,  where  the  pri* 
mrf  dteeftae  is  recent,  mercury  ts  of  service  as  an  addition  to  the  other 
rxaiiuee.  It  may  be  given  in  the  form  of  the  biniodide,  or  the  bi- 
dkloridei  in  doses  of  the  sixteenth  of  a  grain  two  or  three  times  a  day. 

Fof  the  relief  of  the  pain,  which  is  sometimes  very  severe,  a  pill  con- 

UiMiing  hall  a  grain  of  codeia  may  be  prescribed  with  advantage,  as 

•araquired* 

la  regud  to  local  medicatioD^  I  am  inclined,  from  more  recent  ex- 

to  believe  that  blisters  applied  to  the  nape  of  the  neck  are 

iy  beneficial.     As  a  rule,  however,  I  do  not  employ  them,  or 

•njp  ol2ker  revulsive  or  counter-irritant  means. 

1W  patient  should  bo  instructed  not  to  over-exert  the  mind,  to  avoid 
of  excitement,  mental  or  physical,  and  live  in  strict  accord* 
with  hygienic  principles. 

GHBOmC   BASILAR   MENIXUITIH. 

basilar  meningitis  ia  very  seldom  the  consequence  of  an 
sttack,  probably  mainly  for  the  reason  that  acute  infiammatioo 
16 
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nf  the  membranes  at  the  base  of  the  brain  is  alniost  invariably  a 
alTection. 

Symptoms. — Although  there  is  generally  pain  from  the  very  iiicep- 
lion  of  chronic  basilar  meningitis,  the  first  very  decided  symptom  ia 
sometimes  ati  epileptiform  parox3'sm.  Or  there  may  be  convulsive 
movements  of  a  linib,  a  group  of  muecles,  or  a  single  muscle,  unat- 
tended with  loss  of  conaeiousness. 

Again,  there  may  be  tonic  spasms  of  the  muscles  of  one  or  more  of 
the  extremities,  especially  of  the  arms;  or  the  muscles  of  the  neck  may 
be  similarly  affected,  causing  the  head  to  be  6xed  in  an  abnormal  po«i- 
Mon.     The  individual  muscles  of  the  face  are  not  usually  involved. 

But  ordinarily  the  primary  serious  indication  of  intra-cranial  dis- 
ease is  paralysis.  This  may  appear  in  the  head,  arm,  the  hand,  or  a 
singlla  finger;  or  one  side  of  the  tongue  may  be  affected,  giving  rise  to 
defective  articulation,  and  to  a  dc\^ation  toward  the  paralyzed  aide 
when  the  tongue  is  protruded,  or  the  muscles  supplied  by  the  seTentfa 
nerve  may  be  affected  and  facial  paralysis  bo  produced.  In  the  great  ma- 
jority of  cases,  however,  some  one  of  the  motor  nerves  of  the  eyeball  is 
first  involved  in  the  morbid  process,  and  this  ia  generally  the  third  nerve 
of  one  side,  resulting  in  ptosis,  external  strabismus,  and  diplopia,  dila- 
tation of  the  pupil,  and  defective  i>ower  of  accommodation. 

Sometimes  the  implication  of  the  third  nerve  is  not  complete.  Thus, 
there  may  be  paralysis  of  the  levator  palpebrae  superioris  muscle,  pro- 
ducing ptosis,  or  the  internal  rectus  muscle  of  the  eyeball  may  be  par- 
alyzed, causing  the  globe  to  be  rotated  outward  by  the  uncompensated 
action  of  the  external  rectus,  and  as  a  consequence  producing  double 
vision;  or,  what  is  more  rarely  the  case,  the  superior  or  inferior  reotus, 
or  the  inferior  oblique,  may  lose  the  power  to  act.  In  a  few  cases,  the 
only  indication  of  the  affection  of  the  third  nerve  is  dilatation  of  the 
pupLL 

The  fourth  nerve  may  be  paralyzed,  and  then  the  loss  of  power  is 
limited  to  the  superior  oblique  muscle,  and  the  ability  to  rotate  the  eye- 
ball outward  and  downward  is  impaired;  and  again,  the  lesion  is  only 
manifested  as  regards  the  sixth  nerve  and  the  external  rectus  muscle, 
80  that  internal  strabismus  is  the  result.  Occasionally  the  first  sign  of 
the  disease  ia  aphasia,  with  or  without  vertigo,  confusion  of  ideas,  or 
loss  of  consciousness. 

It  not  infrequently  happens  that  pain  of  a  very  severe  character  ia 
for  a  long  time  the  only  symptom  which  disturbs  the  patient.  It  may 
be  located  in  some  jmrt  of  the  head,  or  may  be  referred  by  the  patient 
to  the  face,  and  is  often  regarded  and  treated  as  ordinary  oeuralgim. 
The  chief  features  of  this  pain  are  its  intensity  and  persistency.  I  have 
known  it  to  last,  without  interruption,  night  and  day,  for  over  four 
months,  driving  its  subject  to  the  verge  of  insanity,  and  causing  him  to 
entertain  serious  thoughts  of  suicide. 
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In  a  few  of  the  cases  which  have  come  under  my  observation,  the 
principal  sjTnptom  was  anaesthesia  of  certain  portions  of  the  cutaneous 
surface.  The  skin  of  the  face  appears  to  be  psrlicukrly  liable  to  this 
phenomenon,  although  I  have  seen  it  extend  throughout  the  whole  of 
one  side  of  the  bodyj  ag^aln,  confined  to  the  lower  extremities;  and  at 
other  times  to  the  trunk,  or  upper  extremities.  In  one  case  this  was 
tmaocoinpanied  by  paralysis  of  motion  anywhere,  but  in  the  others  the 
muacles,  or  some  of  them  supplied  by  the  third  nerve,  were  paralvzod* 
In  a  case  reported  by  P^trequin,'  and  cited  by  Lagneau,*  of  syphilitic 
necroffU  of  the  frontal  bone,  and  in  which  there  was  certainly  also 
ehrcmio  basilar  mening-itis,  the  lower  limbs  were  deprived  of  sensibility 
for  two  months. 

Vertigo  is  almost  always  a  prominent  sjTnptom,  and  may  be  so  intense 
and  persistent  as  to  prevent  the  patient  walking  without  support.  At 
times  it  is  impossible  for  the  recumbent  position  to  be  abandoned,  even 
(or  an  instant,  without  the  supervention  of  severe  disuiiness;  at  others 
if  oeoura  unexpectedly,  and  may  be  the  cause  of  the  individual  falling, 

TTie  ejreaight  is  often  impaired  from  a  very  early  period.  This  may 
b«  due  to  paralysis  of  the  accommodation,  resulting  from  loss  of  power 
in  tho  iris  and  ciliary  muscle,  especially  the  latter;  for,  though  the  iris 
pfbb*bljr  has  some  influence  in  effecting  the  adjustment  of  the  lens  for 
(EJffBreilt  distances,  it  is  in  the  ciliary  muscle,  as  Von  Gracfe  has  shown, 
tkat  the  function  mainly  resides.  The  defect  in  question  is  shown  by 
ihm  diiEculty  which  the  patient  experiences  in  distinguishing  near  ob- 
|Mts.  There  b  no  trouble  In  seeing  images  at  a  distance,  but  the  effort 
lo  riid|  for  instance,  is  unsuoccssftil — the  lines  of  print  appearing 
blantkd'-^and  always  increases  the  pain  in  the  head,  besides  inducing 
temporary  pain  in  the  eye.  The  exact  degree  of  impairment  of  acoom- 
Biod»ttTe  power  may  be  ascertained  by  the  use  of  Snellen's  test-ty|>e, 
or  ftiH  better  by  Galezowski's  typographical  scales.* 

Or  the  asthenopia  may  be  the  result  of  the  pamlysis  of  the  internal 
roettts  muscle. 

Again,  the  defective  vision  may  be  caused  by  the  disturbance  in  the 
nervous  apparatus  of  the  eye.  Examination  with  the  ophthal* 
almost  invariably  reveab  the  existence  of  h}'perajniia  of  the 
opiie  nerve  and  retina,  and  not  infrequently  of  optic  neuritis,  caused 
by  extension  of  the  morbid  process  from  the  cerebral  membranes  to  the 
optto  nerre*  Sometimes,  as  in  cases  to  be  cited  presently,  vision  may 
bo  entirely  lost  from  this  cause;  but,  again,  it  is  indubitable,  as  Dr. 
Ifttghlinga  Jackson  has  very  definitely  shown,*  that  a  great  degree 

*  On^b MOSmU  df  Fkvu,  laSO,  tome  Iv.,  p.  043. 

tTphiliitqua  da  ■jst&mo  n«nr«ux,"  P&rii,  ISOO,  p.  413. 

tjpognpliit^Qcs  et  dtromoUqaes  poor  I'exameo  de  Tacult^  riatiettc/*  Pahs, 

:  Oibir  ptaoet,  In  the  W«t  Ridiiig  Lunatic  Asjlua  Bcporta,  b  a  pa|icr  <&t^ 
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of  optio  Dcuritis  may  exist,  and  yet  the  patient  be  capable  of  minute 

vision. 

The  sense  of  bearing  may  also  become  impaired  or  lost  by  extension 
of  the  inflammation  so  as  to  involve  the  auditory  nerve.  Several 
oases  of  the  kind  have  oome  under  my  observation j  and  in  one,  which 
will  bo  more  specifically  referred  to  hereafter,  the  function  was  very 
suddenly  regained  under  appropriate  treatment. 

Although  mental  exertion  of  all  kinds  adds  to  the  severity  of  the 
symptoms,  it  is  not  usually  the  case  that  the  mind  is  primarily  affected 
to  any  considerable  extent.  There  may  be  periods  of  depression  but 
these  are  generally  the  result  of  the  physical  phenomena — the  pain,  ver- 
tigo, paralysis,  etc,,  the  sensations  arising  from  or  the  contemplatLon  of 
which  are  calculated  to  disturb  the  mental  equanimity.  When,  how» 
ever,  the  mind  is  brought  to  bear  upon  any  subject,  the  inteJlectual  pro- 
cesses are  as  correct  as  ever,  the  only  difference  being  that  they  cannot 
be  long  continued  without  the  supervention  of  fatigue  and  an  aggrava* 
tion  of  the  symptoms. 

It  quite  often  happens  that  the  seat  of  chronlo  basilar  meningitis 
changes,  and  with  the  transference  there  is  an  alteration  in  the  locality 
of  tJie  symptoms.  This  is  especially  seen  in  the  matter  of  paralysis. 
Thus,  in  the  beginning,  the  third  nerve  may  be  paralyzed,  and  eventu- 
ally the  extension  of  the  lesion  leads  to  the  implication  of  the  fourth, 
fifth,  and  sixth.  Cases  in  illustration  of  this  point,  which  have  occurred 
in  my  own  experience,  will  presently  be  addnceiL  In  the  mean  time,  the 
following  example  from  Sir  Charles  Bell  *  will  prove  of  interest.  The 
fact  that  Sir  Charles  mistook  the  real  nature  of  the  disease  will  not  de- 
tract from  its  iniportance»  It  is  reported  as  a  *'  Case  of  Disease  of  Iht 
Nerves  within  the  Orbit. 

"  Martha  Symmonds,  aged  forty-one,  Northumberland  Ward.  This 
woman  was  admitted  into  the  hospital  for  a  disease  apparently  seated  in 
the  left  orbit.  Nine  months  ago  she  had  a  paralytic  stroke,  attended 
with  the  loss  of  power  in  her  left  arm,  neck,  and  face,  on  the  same  side. 
She  lost  also  her  power  of  speech,  excepting  only  to  'babble,*  as  she 
says.  She  recovered  from  this  attack,  and  went  into  service.  About 
eight  or  ten  weeks  ago,  she  was  alarmed  by  a  commencing  dimness  in 
both  her  eyes,  and  she  was  obliged  to  leave  her  place  on  account  of  this 
dinmeas  of  her  sight,  lioth  her  eyes  were  equally  affected,  and  there 
was  no  redness  or  opacity  perceptible  in  either  of  them.  She  placed 
herself  under  a  medical  gentleman,  because  she  dreaded  a  return  of  the 
palsy.     About  six  weeks  ago,  the  upper  eyelid  of  the  left  eye  fell,  and 

lied  "  A  Case  of  Recovery  from  Doubllo  Optic  Nouritis."     The  ca&e  waj  proboblj  one  of 
ehronlc  baailar  tneniDgitis,  of  syphilitic  origin. 

'  **  The  Nerroufl  System  of  the  numaji  Body,  Embracing  the  Papers  dellrered  to  Iht 
Royal  Society  on  the  Subject  of  the  Norres/'  London,  1880.  Appendix,  p.  ct.  Edition  of 
1844,  p.  34a. 
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ibe  could  not  rai^se  It.  At  that  time  she  suffered  great  pidn  above  the 
left  eye,  and  the  pain  extended  upon  the  left  side  of  her  forehead.  She 
It  the  same  time  lost  the  vision  of  this  eye,  although  she  could  dis- 
Uaguish  by  it  the  light  of  day  from  darknesa.  She  could  direct  the 
notions  of  this  eyeball  as  well  as  of  the  other  at  that  time,  and  the  ap- 
peaimnce  of  the  eye  was  natural. 

"Five  days  before  she  was  admitted  to  the  hospital  she  experieiict'd 
L  »  violent,  deep,  throbbing  pain  in  her  left  eye,  and  from  that  time  the 
B  eyeball^  aa  she  says,  became  enlarged,  until  it  projected  considerably 
^k^ond  the  orbit.  Two  days  before  her  admittance,  she  was  totally 
^Pttld  in  that  eye,  and  was  deprived  of  sensation  on  the  surface  of  the 
vbole  eye,  eyelids,  the  internal  comer  of  the  nose,  and  upon  the  left 
ttde  ol  her  forehead 

*•  At  present  her  left  eye  is  covered  with  its  upper  eyelid,  and  pro- 
jbeCs  greatly  from  its  natural  sitaaiion.  The  lower  eyelid  is  everted  as 
I  ooosoquence  of  the  projection  of  the  bail  of  the  eye,  and  the  conjunc- 
tiT*  ia  Ittratd  and  projecting.  She  cannot  raise  the  upper  eyelid,  although 
irhcsn  it  is  raised  with  her  finger  she  can  8<jiiceze  it  down  again,  and 
irinks  with  a  motion  which  corresponds  naliirally  with  that  of  the  other 
*f9^  It  may  be  a  question  whether  the  globe  of  the  eye  is  enlarged, 
or  only  protruded.  The  pupil  is  unnaturally  large,  and  the  Iris  is 
iritiioat  motion.  She  cannot  move  the  eyeball  in  any  direction.  The 
viiola  eye  is  insensible;  she  has  just  had  her  lower  eyelid  scarified,  and 
the  wms  not  sensible  of  pain.  She  allows  us  also  to  press  \nth  our  finger 
oo  tbo  aurface  of  the  eye,  without  complaining  of  any  pain,  or  winking; 
^^t)tlioii|ph,  as  we  said  above,  she  can  still  wink,  and  does  wink  with  this 
Vfy»fid  when  the  other  eye  is  threatened. 

**  OcCoher  ttA, — To*day  some  further  examination  was  made  of  this 
•otitaaV  face  and  head,  in  order  to  ascertain  the  extent  of  insensibility. 
It  was  stated  in  our  last  report  that  she  has  lost  sensation  in  the  sur- 
h/oo  of  Ibe  left  eye  and  eyelids,  in  the  corner  of  the  nose,  and  upon  the 
iorelieAd.  In  these  parts,  she  says  that  now  the  loss  of  sensation  is  less 
Mnplete,  because  when  she  had  her  eyelid  scarified,  the  other  day,  she 
llll  pain,  which  she  did  not  when  it  was  scarified  before.  The  eye  also 
diminished  in  size. 
Besides  those  parts  which  we  have  already  described  as  being  af- 
ahe  has,  in  a  partial  degree,  lost  sensibility  to  touch  in  that  part 
of  her  cheek  which  is  just  under  the  orbit,  and  downward  upon  the  side 
fihtt  Dose,  and  upon  the  left  side  of  her  upper  lip,  and  also  within  the 
wily  ef  the  nose  on  the  left  side.  However,  when  the  point  of  the 
Rin  tnui  brought  near  to  the  ear,  or  upon  the  skin  which  is  orer  the 
«>v?r  jaw,  she  then  was  sensible  of  pain«  A  piece  of  linen  was  twisted 
^  thftt  it  might  be  Introduced  into  the  left  nostril ;  she  allowed  us  to 
P^h  it  upward  as  far  as  we  could,  and,  during  this  operation,  she  only 
'^Riafked  tiiat  she  was  sensible  of  its  presence.    Turning  it  about  with 
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in  her  nostril  did  not  make  her  sneeze.  When  we  tried  the  same  er* 
periment  on  the  other  nostril,  she  was  unable  to  bear  the  tickling  pro- 
duced by  ibe  loose  tlireads  of  the  cloth,  before  it  was  introduced  into 
the  nostril.  Now  she  informed  us  that  she  is  in  the  habit  of  taking 
snuJTj  and  she  is  not  oidj  insensible  to  its  usually  agreeable  e Scots,  but 
unconscious  of  its  presence  in  the  left  side  of  the  nose.  We  neitt  tnjtde 
her  close  her  right  nostril,  and  inhale  strong  spirit  of  ammonia;  and 
then  rtspeated  the  same  experiment  on  the  other  nostril,  Tliere  was  a 
very  obvious  difference  in  the  effects  produced  by  the  ammonia  on  the 
two  sides  of  the  nose.  She  told  us  she  could  smell  the  ammonia  on 
both  sides,  but  still  she  could  not  bear  to  hold  the  bottle  containing 
the  ammonia  so  long  at  the  right  nostril  as  we  observed  that  she 
could  at  her  left.  When  the  bottle  was  placed  under  the  right  nostril, 
its  pungency  affected  her  ahnost  immediately,  so  much  that  she  could 
not  bear  it  j  on  the  other  hand^  she  allowed  it  to  remain  for  a  consider- 
able time  under  the  left  nostril,  and  even  snufFcd  it  up  strongly  before 
she  was  inclined  to  remove  it.  During  these  experiments,  we  observed 
that  the  right  eye  became  suffused  with  tears;  the  left  eye,  on  the  con- 
trary, appeared  to  be  dry  on  its  surface* 

**  In  order  to  ascertain  further  to  what  degree  her  sense  of  smelling 
was  affected,  we  tried  the  effect  of  some  substances  which  possess  odor 
without  pungency.  On  applying  oil  of  anise-seed  to  her  left  nostril, 
while  the  right  one  was  slmt,  she  inhaled  it  powerfully,  but  was  sen- 
sible of  no  smell.  Then  a  piece  of  asafuetida  was  tried,  but  still  she  had 
no  kind  of  sensation,  either  pleasant  or  the  reverse.  She  was  sensible  to 
these  odors  in  her  right  nostril. 

"The  state  of  her  mouth  was  examined;  with  the  point  of  a  pencil 
we  pressed  against  the  upper  gums,  on  the  left  side  of  her  mouth,  and 
the  inside  of  her  check,  where  it  is  reflected  off  the  gums,  and  she  ap- 
peared to  have  very  slight  or  no  sensation  at  all.  She  volunteered  to 
put  a  spoonful  of  nmstard  between  her  gums  and  her  cheek,  and  she 
seemed  very  little  incommoded  by  such  an  experiment.  The  sensibility 
of  the  other  parts  of  her  mouth  was  natural. 

"The  circumstances  of  this  case,"  continues  Sir  Charles,  "make  it 
difficult  to  determine  exactly  where  the  disease  is  seated,  which  thus 
produces  the  destruction  of  the  optic  nerve,  the  third  and  fourth  nerves, 
the  first  and  second  divisions  of  the  fifth  nerve,  and  the  sixth  nerve. 
Among  these  nerves  we  might  add  the  olfactory  nerve]  but  it  may  bo  a 
question  whether  the  function  of  that  nerve  is  directly  or  indirectly 
affected:  the  issue  of  the  case  will  probably  determine  this  matter. 
However,  from  the  condition  of  the  parts  without  the  orbit,  we  observe 
that  the  power  of  closing  the  eyelid  and  winking  is  retained,  when  the 
power  of  raising  the  eyelid  is  gone,  and  the  sensibility  of  the  eyelids 
and  of  the  eye  itself  is  completely  lost.  It  is  the  portio  dura  which  is 
distributed  to  the  orbicular  muscle  of  the  eyelid,  and  bestows  the  pc 
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M  winking.  We  sec  also  tliat  she  can  inhale  powerfully^  and  can  per- 
fectly move  the  muscles  belonging  to  the  uostril  and  upper  Up  of  tha 
lc$ft  sidi^,  when  at  the  same  time  the  sklu  which  covers  these  parts  is 
inaenidble.  Still,  that  power  belong's  to  the  portia  dura.  This  nerve, 
pilHllg  to  the  face  by  a  circuitous  way,  and  being,  therefore,  uninjured 
hj  pirossuie  within  the  orbit^  permitis  her  to  move  the  left  nostril  and 
mdo  of  ber  mouth  in  a  natural  correspondence  with  the  other  side  of 
her  imce,  although  both  the  iirst  and  second  divisions  of  the  lifth  nerve 
are  iooluded  in  the  disease,  and  are  destroyed  along  with  the  first,  seo- 
oimI,  third,  fourth,  and  sixth  nerves. 

**  Mat/  20, 1839. — Since  she  left  the  hospital  she  has  been  a  constant 
ftulTerer.  The  pain  in  lier  head  has  never  left  her;  it  is  principally 
iaftted  over  both  her  eyes,  and  over  the  left  in  particular.  For  three 
jeari  she  has  observed  that  this  pain  is  aggravated  for  a  fortnight  be- 
fore her  monthly  periodical  return;  she  says  she  does  not  know  what 
to  do,  her  suffering  is  so  great.  The  pain  varies  in  a  remarkable  man- 
Il0r  with  the  changes  of  the  weather:  she  knows  when  rain  is  approach- 
iii|p  by  the  increase  of  the  pain,  and  immediately  after  it  is  over  the 
pain  ia  relieved.  She  has  not  had  a  return  of  the  loss  of  speech,  or  of 
ilia  paxaiysis  of  her  arm,  since  she  left  the  hospital^  but  she  has  had  fits 
aod  she  has  sutfered  from  cramps  in  the  back  of  her  net-k  and  right 
brettit.  The  arm,  which  was  formerly  paralytic,  becomes,  about  once  a 
lib,  numbed  in  such  a  manner  that  she  cannot  use  her  fingers,  and 
is  accompanied  with  great  pain.  These  attacks  do  not  hist  for  more 
lire  minutes.  She  walks  quite  welL 
**  The  loss  of  sensation  is  principally  in  the  forehead ;  wheu  pricked 
nilh  a  sharp  point  in  any  part  as  high  up  as  the  crown  of  the  head,  she 
IttS  DO  feeling;  but  in  the  temples,  and  below  the  orbits,  and  on  the 
noaei^she  retains  sensation.  The  left  eye  is  blind;  the  pupil  large  and 
immovable;  the  motions  of  it  are  gone;  the  surface  is  insensible;  it  is 
olear,  and  it  remains  fixed  in  the  centre  of  the  orbit." 

Hils  woman  entered  the  Middlesex  Hospital  in  October,  1824.  In 
tlii6  tliin}  edition  of  Sir  Cliarles  Bell's  work,  published  in  1844,  the  for©- 
goto^  particulars  are  given,  and  the  history  is  resumed  by  Mr.  Shaw^  as 
be  obaerred  her  in  June,  1830.  At  this  time  there  was  no  marked 
oltauige,  except  that,  from  an  inflammation  of  the  right  eye,  she  had  lost 
the  ^ght,  and  had  become  entirely  blind. 

That  this  case  was  not  one  of  disease  within  the  orbit  is  suflTieiently 
app«rent  from  a  consideration  of  the  symptoms,  almost  all  of  which 
point  to  Lntra-cranial  lesion.  The  extensive  paralysis  of  motion  and  of 
•emibility,  the  epileptic  convulsions,  the  cramps,  the  aphasia,  are  so 
nmojr  otrcamstAncos  against  the  correctness  of  Sir  Charles  BeU's  diag- 
nosis.  That  the  morbid  condition  was  inflammation  of  the  basilar  surface 
of  Ui«  c^fobrsl  membranes  is  extremely  probable,  as  much  so  upon  the 
pvindple  of  eielusion  as  from  a  consiileration  of  the  positive  symptoms. 
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In  a  case  which  I  saw  in  Gonsultation  with  Dr,  H,  Knapp,  of  this 
city,  the  patient,  a  young  man,  in  whom  there  was  no  history  or  even 
Buspicion  of  syphilis,  was  attacked  with  severe  pain  in  the  head,  at- 
tended with  dimness  of  vision  in  both  eyes.  In  the  next  place  the 
third  pair  of  nerves  became  involved,  causing  paralysis  of  all  the  ocu 
lar  muscles  supplied  by  these  nerves  on  both  sides,  and  of  both  eyelids 
and  also  producing  dilatation  of  both  pupils.  Next  both  fourth  nerves 
were  affectedj  then  the  fifth  paii*  caa'^ing'  facial  aniesthesia  and  paralywH 
of  the  temporal  and  masseter  muscles  on  both  sides;  then  the  sixth,  and 
eventually  the  seventh  and  eighth,  resulting  in  paralysis  of  both  exter- 
nal recti  muscles,  double  facial  paralysis,  and  loss  of  hearing  in  both 
ears.  There  was,  therefore,  in  this  very  remarkable  case,  a  gradual  ad* 
vanoe  of  the  morbid  process,  through  a  period  of  several  weeks,  along 
the  base  of  the  brain,  from  the  anterior  to  the  posterior  region.  With 
all  these  symptoms  there  was  not  the  slightest  mental  derangement; 
neither  was  there  paralysis  of  any  other  muscles  than  of  those  supplied 
by  the  nerves  specified.  Shortly  after  I  saw  him  the  pneumogastrio 
nerves  became  implicated,  and  death  soon  ensued.  Unfortunately, 
there  was  no  post-mortem  examination,  but  Prof.  Knapp  and  myself 
agreed  that  the  case  was  one  of  inflammation  of  the  membranes  co 
ing  the  basilar  surfaoe  of  the  brain. 

In  the  case  of  a  woman  who  came  to  my  cHnique  in  the  winter 
1871-'73,  the  principal  sv-mptoms  were  deep-seated  pains  in  the  head, 
vertigo,  and  paralysis  of  the  third  nerve  on  the  left  side,  as  evidenced 
by  ptosis,  dilatatiou  of  the  pupil,  and  external  strabismus,  the  latter 
condition  producing  diplopia.  Conjoined  with  these  symptoms  there 
was  slight  but  decided  paralysis  of  the  muscles  of  the  face,  arm,  and  leg 
of  the  opposite  side,  together  with  cutaneous  anoBsthesia.  Inquif^ 
showed  that  these  symptoms  had  been  of  very  gradual  development. 
There  was  no  history  of  syphilis  in  the  case.  I  was  of  the  opinion  that 
the  disease  was  chronic  basilar  meningitis,  and  gave  an  unfavorable 
prognosis;  prescribing,  however,  the  iodide  of  potassium  in  large  doaea. 

The  following  year  she  returned,  but  this  time  the  sixth  nerve  was 
affected,  causing  internal  strabismus;  and  the  ptosis,  paralysis  of  the  in- 
ternal rectus,  and  the  dilatation  of  the  pupil,  had  entirely  disappeared. 
The  other  symptoms  had  for  a  time  been  very  greatly  relieved  by  the 
treatment,  but  had  reappeared  in  considerable  intensity  about  two 
months  previously. 

In  another  instance,  this  migratory  character  of  the  diaeAse 
well  shown.  The  case  was  that  of  a  young  man,  a  private  patient, 
whom  I  showed  to  the  class  attending  my  clinique.  He  came  to  me 
originally  with  external  strabismus,  ptosis,  and  dilatation  of  the  pupil 
of  the  left  eye,  together  with  defective  accommodation.  Examination 
with  the  ophthalmoscope  showed  the  existence  ')f  optic  neuritis,  rather 
slight  in  character,  but  3*et  decided.  In  both  eyes.    He  had  also  the  most 
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bteiiBeljr  ftgonizing  pain  in  the  head  that  has  ever  come  under  my  ob- 
Knration,  with  vertigo,  frequent  attacks  of  vomiting,  and  paresis  if 
not  paralysis  of  the  left  arm  and  leg.  A  consideration  of  his  condition 
hd  me  to  the  diagnosis  of  a  cerebral  tumor,  and  I  accordingly  gave  a 
fery  unfavorable  prognosis.  I  was  led  to  this  conclusion  not  so  much 
from  the  motorial  derangement,  as  from  the  atrocious  cephalalgia  from 
which  the  patient  suffered.  In  this  case  there  was  some  slight  suspi- 
cion of  syphilis,  and  I  treated  him  with  mercury  and  large  doses  of  the 
iodide  of  potassium.  In  a  short  time  the  pain  in  his  head  disappeared^ 
and  in  a  few  weeks  there  were  no  indications  of  paralysis  anywhere ;  in 
fict,  bo  was  to  all  appearances  perfectly  cured.  But  at  tlie  end  of  two 
or  three  months  he  reappeared,  with  the  corresponding  set  of  symptoms 
ia  the  right  eye  and  riglit  side  of  the  body,  and  with  pain  in  the  head 
fuHjF  ma  severe  as  that  which  had  characterized  tiie  pre\'ious  attack.  I 
agmin  treated  him  with  mercury  and  the  iodide  of  potassium,  and  his 
>Tinptom9  again  disappeared.  He  remained  well  for  two  years,  when 
be  had  another  attack,  of  which  he  was  entirely  relieved  by  the  iodide 
of  potassium. 

In  this  case,  the  history  of  which  points  strongly  to  a  syphilitic 
oijglin,  there  were  probably  inilammation  and  thickening  of  the  mem- 
bfines  at  the  base  of  the  brain,  and  presumably  gummy  formations. 

The  fact  that  the  inflammation  sometimes  alternates  with  skin-enip- 
tioiu  is  interesting,  and  has  been  repeatedly  noted.  A  case  of  the 
loild  was  not  long  since  under  my  care.  It  was  that  of  a  gentleman 
who  had  attacks  of  acute  pain  in  the  head,  accompanied  with  all  the 
ph«aoTneQa  of  paralysis  of  the  left  tliird  nerve.  There  was  effusion  of 
lymph  upon  both  optic  disks,  the  result  probably  of  old  optic  neuritis. 
Oirioiisly  enough,  these  attacks  alternated  with  an  eczematous  affec* 
tioO|  involving  the  trunk  and  especially  the  breast.  On  the  disappear- 
ance of  the  skin-disease  under  remedial  measures,  his  bead-symptoms 
iami^diatcly  recurred,  and,  when  they  were  relieved  by  the  action  of  the 
iodide  of  potassium,  he  was  again  attacked  with  eczema. 

Of  the  forty-eeven  cases  of  basilar  meningitis  collected  by  Gintrac,* 
ifveral  of  them  were  distinctly  chronic  in  character.  As  post-mortem 
euminations  were  made  in  those  cases,  they  will  be  more  appropriately 
oomidered  under  the  head  of  morbid  anatomy  and  pathology. 

, — ^The  caoses  of  chronic  basilar  meningitis  are  generally 
^tly  apparent.  It  may  result  from  an  acute  attack,  but  this 
nooi  a  oaaal  mode  of  origin,  for  the  reason  already  stated,  that  death 
ii  ordinarily  the  consequence  of  such  an  affection.  The  most  common 
QIQIQ  in  tny  experience  is  syphilis;  next,  the  inordinate  use  of  alcoholic 
"*liiofi;  and  next  excessive  emotional  disturbanoe,  such  for  instance  as 
vQoiMiB  anxieties.  Then  next  in  point  of  frequency  come  atmospheric 
^^oiiBtucIca,  blows  on  the  head,  and  attacks  of  other  diseases,  as  scarlet 
*  Op.  ri/.,  tome  iL,  p,  677. 
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fever,  and  especially  epidemic  cerebro-spinal  meningitis,  and  suppura- 
tive otitis.  Men  are  more  subject  to  it  than  women,  and  adults  more 
than  children.     Frequently  no  cause  can  be  assigned. 

Diagnosis. — Chronic  basilar  meningitis  is  not  liable  to  be  con- 
founded with  any  other  cerebral  affection  except  tumors,  especiallv 
those  of  a  syphilitic  character,  situated  at  the  base  of  the  brain,  and 
ohronio  softening,  arising  from  thrombosis  of  the  basilar  arteries,  and 
diseases  of  the  capillaries. 

From  non-syphilitic  tumors  it  may  be  distinguished  by  the  fact  thai 
the  paralysis  is  less  extensive,  that  the  pain  is  not  usually  so  severe, 
that  the  vertigo  is  not  so  intense  or  persistent,  and  that  the  dis- 
turbances of  vision  are  not  so  profound.  In  a  word,  the  symptoms  of 
chrooic  basilar  meningitis  are  less  pronounced  than  those  of  tumors  at 
the  base  of  the  brain,  while  at  the  same  time  they  are  ordinarily  de* 
veloped  with  greater  rapidity.  Another  mark  of  difference  is  the  fact 
that  tumors,  uon -syphilitic  in  character,  do  not  yield  to  remedial  meas- 
ures^ while  chronic  basilar  meningitis  often  does,  and  is  generally  miti- 
gated by  proper  treatment. 

From  tumors  of  a  syphilitic  nature,  or  gummata,  as  they  are  called, 
the  diagnosis  is  difficult,  if  in  fact  there  is  any  real  distinction  eiisting 
between  them  and  basilar  meningitis  of  syphilitic  origin.  A  gummy 
tumor  situated  at  the  base  of  the  brain  can  scarcely  exist  without  the 
production  of  basilar  meoingitis,  so  that  the  sytnptoms  such  as  have 
been  described,  present  in  a  person  having  the  clinical  history  of  syphi- 
lis, are  either  the  result  of  simple  chronic  meningitis,  or  of  meningitis, 
associated  with  one  or  more  gummy  tumors.  Virchow  *  goes  so  far  as  to 
doubt  if  even,  where  after  death  we  find  only  meningitis,  the  condition 
has  not  been  preceded  by  a  gummatous  affection  which  has  disappeared. 
The  further  consideration  of  this  point  will  be  more  proper  under  the 
head  of  morbid  anatomy. 

Where  there  is  no  history  of  syphilis,  of  course  the  question  of  the 
existence  or  non-existenco  of  8y]>hiUtio  tumors  will  not  arise. 

From  thrombosis  of  the  arteries  at  the  base  of  the  brain,  and  from 
such  diseases  of  the  capillaries  in  the  same  situation  as  have  been  de- 
scribed in  the  previous  chapter,  chronic  basilar  meningitis  is  scartiely 
distinguishable  during  the  life  of  the  patient.  When  these  are  syphi- 
litic in  character,  the  two  conditions  generally  coexist.  Sooner  or 
later,  however,  the  former  affections  terininato  in  death,  and  the  phe- 
nomena to  which  they  give  rise,  though  sometimes  remitting  in  violence, 
are  clearly  not  lessened  in  severity  by  medical  treatment.  As  regards 
other  affections,  the  history  of  the  case  will  generally  bo  a  sufficient 
guide  to  a  correct  ciiagnosis. 

Prognosis. — The  prognosis  m  very  much  influenced  by  the  etiology. 
Those  cases  which  result  from  injuries  generally  terminate  fatally,  as  do 
'  "Puthologic  dc3  tumcur«,  tntduit  de  FAlleraand,"  Parii  t86J>,  tome  IL,  p.  440. 
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duo  to  the  excessive  use  of  alcoholic  liquors,  especially  if  the  habit 
fc  Oonllnued,  When  induced  by  mental  influences  the  prognosis  is 
l^uerally  more  favorable,  provided  the  patient  can  be  subjected  to  the 
hjgiemc  operation  of  rest,  travel,j:han^o  of  associations,  etc.  Syphilitic 
basilar  meningitis,  if  seen  sufficiently  early  and  subjected  to  proper 
trBntment,  usually  terminates  in  recovery.  Subsequent  attacks,  which 
always  liable  to  occur,  do  not  in  general  run  so  favorable  a  coiirae. 
all  oases  a  great  deal  depends  upon  the  duration  of  the  dLsoaso 
VV^hen  of  long  standing  the  morbid  changes  in  the  tissues  involved  have 
maaliy  become  so  profound  that  recovery  is  not  a  probable  sequence. 

The  ago  of  the  patient  is  likewise  an  important  point  in  the  prog 
aoBifl  ;  and,  other  things  being  equal,  iudividuals  of  advanced  years  are 
not  BO  apt  to  recover  as  those  of  middle  life.  In  children  a  fatal  tenni- 
mition  is  to  be  expected. 

Those  cases  which  are  due  to  the  extension  of  inflammation  from  tho 
ear  almost  invariably  end  in  death,  as  do  those  ensuing  upon  epidemio 
oerebro-spinal  meningitis.  Latterly,  however,  I  have  had  under  my 
ohai^ge  two  eases,  resulting  from  cerebro-spinal  meuingitis,  in  which  it 
has  taken  place,  though  with  very  marked  impairment  of  vision  from 
double  optic  neuritis  in  both,  and  of  hearing  in  one. 

Morbid  Anatomy. — The  morbid  anatomy  of  chronic  basilar  menin- 
gitia  does  not  differ  in  many  respects  from  the  corresponding  afiPection 
of  the  convex  surface  of  the  brain.  It  is,  however,  generally  muoh 
more  ciroumscribed  in  its  extent,  and  may  be  restricted  to  a  portion  of 
the  membranes  not  larger  than  a  dime  in  circumference.  In  one  form 
tho  adccted  tissues  are  thickened  and  opaque,  and  there  is  an  exudation 
of  serous  or  gelatinifonn  fluid  ;  in  another  the  exudation  is  purifonn  ; 
mad  in  a  third  it  is  thick  and  gummy,  constituting  tho  so-called  gummy 
tumor  of  syphiUtic  origin. 

llie  serous  or  gelatiniforra  exudation  often  shows  a  tendency  to  be- 
organized  and  to  present  a  membraniform  appearance,  or  even  to 
a  still  more  sohd  fonn.  Gintrac  cites  from  Simon '  the  case  of  a 
,  thirty-five  years  old,  who  for  six  years  had  been  subject  to 
paroxysms  of  intense  cephalalgia.  Two  years  subsequently  she  bcoamo 
blind  un  the  left  side,  and  for  two  months  afterward  suffered  still  more 
severely  from  pain  in  the  head  ;  then  she  lost  the  sight  of  her  right  eye. 
Bolb  irides  remained  contractile.  The  sense  of  smell  was  lost,  though 
tlm  pitttitary  membrano  retained  its  tactile  sensibility.  Hearing,  taste, 
sud  touch,  were  unaffected.  Coma  supervened,  in  which  she  died.  On 
examiiiAtion,  the  dipioe  and  the  membranes  were  found  congested. 
The  arachnoid  and  tho  ventricles  contained  &o  excess  of  serous  exuda- 
ticMV  In  the  pia  mater  there  was  a  deposit  of  a  whitish-gray  fibrinous 
aobatanoe  which  followed  the  course  of  the  middle  cerebral  vessels,  and 
Jay  oret  the  chiaama  of  the  optio  nerves,  the  tubercula  mammillaria,  and 
*  ^BoileUa  de  la  foct^i^  anatotnique,"  184S,  p.  106. 
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the  anterior  perforated  spaces.  The  optic  and  olfactoiy  nerves  were 
atrophied  and  the  chiasma  deformed  ;  the  retina*  were  nortnaL 

Usually  the  membranes  are,  in  some  places,  firmly  adherent  to  each 
other,  and  not  infrequently  to  the  cortical  substance  of  the  brain^  in 
which  case  the  ktter  is  softened  to  such  an  extent  as  to  tear  away 
"when  the  attempt  is  made  to  separate  the  membranes  from  it. 

When  the  exudation  is  puriform  in  character  it  occasionally  becomes 
thick,  and  appears  as  semi-solidified  plates  in  various  situations. 

The  exudation,  whatever  its  nature,  may  be  deposited  between  the 
layers  of  the  arachnoid,  in  the  sub-arachnoid  space,  or  in  the  meshes  of 
the  pia  mater.  Its  seat  may  be  any  part  of  the  base  of  the  brain,  but 
its  usual  situations  are  the  chiasma  of  the  optic  nerves,  along-  the  course 
of  these  nerves,  on  the  tuber  cineroum,  the  corpora  mammillaria^and  be- 
tween the  crura  cerebri.  Sometimes  it  extends  anteriorly  along"  the 
course  of  the  olfactory  nerves,  laterally  into  the  fissure  of  Sylvius,  and 
posteriorly  as  far  as  the  pons  Varolii  and  medulla  oblongata. 

In  the  s^'philitic  form  of  the  disease  it  is  a  matter  of  some  doubt 
whether  the  g^ummy  exudation  is  the  result  of  the  specific  inilammatioo 
of  the  merabranes  or  whether  the  inflammation  is  excited  by  the  pres* 
ence  of  the  new  fomuition.  Giutrac  *  seems  inclined  to  doubt  the  ex- 
istence of  syphilitic  rnening-itis,  though  ho  admits  the  possibility  of  ita 
occurrence.  For  him  there  is  no  syphilitic  meningitis  unless  its  pres- 
ence be  demonstrated  by  a  post-mortem  examination  and  its  character- 
istics definitely  established,  while  others  give  a  specific  nature  to  any 
inflammation  of  the  meninges^ — and,  in  fact,  to  any  other  affection — 
occurring  in  a  person  who,  at  any  time,  has  been  the  subject  of  syphilis. 
In  my  opinion,  cerebral  meningitis  may  be  induced  by  the  s^^hilitic 
diathesis,  and  thus  be  a  syphilitic  meningitis,  and  it  may  exist  as  a  non- 
specific affection  in  an  individual  who  has  had  an  infecting  chancre. 
Undoubtedly  there  are  cases  of  meningitis  occurring  in  syphilitic  per- 
sons that  are  no  more  under  the  influence  of  anti-syphilitic  treatment 
than  the  cases  hai>penjng  in  otherwise  healthy  individuals.  Fox,' 
however,  states  it  as  his  opinion  that  it  is  at  best  an  open  que-stion 
whether  meningitis  ever  occurs  independently  of  s}7>hilis,  rheumatism, 
alcoholic  poisoning,  tubercle,  anaemia,  or  mechanical  irritations. 

But,  in  regard  to  the  morbid  anatomy  of  chronic  basilar  meningitis 
of  syphilitic  etiology,  Virchow*  has  supplied  very  important  data  in  hia 
remarks  on  syphilitic  tumors  of  the  brain  and  its  membranes. 

The  gummy  tumors  are  se\^n  most  frequently  at  the  base  of  the  brain. 
Sometimes  they  are  very  exactly  defined  in  their  boundaries,  and  then 
they  are  tumors  in  the  true  sense  of  the  word  ;  but  ordinarily  they  aiti 
more  diffused,  and  are  accompanied  with  the  phenomena  of  inffamma« 

»  OfL  cit.,  tome  ill,  p.  100. 

»  "TUe  Pathological  Anatomy  of  the  Nervoua  Centree,"  LondoD,  1874^  p.  00. 

•  Op.  ciL^  p.  i37,  ft  Mcq, 
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INI,  a  fact  whioh  seems  to  dktkiguisb  them  from  the  true  tumor.  As 
tlready  stated,  Virchow  regards  this  condition  as  a  "gamroy  iiiflamiDa- 
tioQ  ; "  aod  evea  when  the  exudation  is  not  present,  and  the  appear- 
ftooes  are  those  of  a  non-specifio  inflammation  of  the  membranes,  the 
<|uestion  may  arise  whether  or  not  the  g^mmy  exudation  has  not  been 
tlie  first  step  in  the  morbid  process,  but,  having  been  absorbed,  has  left 
only  doubtful  traces  of  its  presence.  With  the  true  gummy  tumor  we 
are  not  at  present  concerned. 

The  most  common  seat  of  syphilitic  basilar  meningitis  is  the  region 
hoiioded  anteriorly  by  the  chiasma  of  the  optic  nerves,  and  posteriorly 
by  the  crura  of  the  cerebellum.  Hence  it  is  that  the  nerves  lying  at  the 
bsse  of  the  brain,  and  especially  the  third  pair,  are  so  li&ble  to  be  im- 
plicated. This  latter,  from  its  exposed  situation,  running  as  it  does 
from  the  crura  cerebri  to  the  orbit,  can  scarcely  escape  being  involved 
iQ  the  morbid  process, 

Fathalogy. — The  functions  of  the  nerves  at  the  base  of  the  brain  are 
10  woll  understood' that  the  connection  of  the  symptoms  of  chronic 
budlar  meningitis  with  the  morbid  condition  constituting  the  disease  is 
nffioietitly  apparent  in  the  great  majority  of  cases.  Tbe  circumscribed 
oharacter  of  the  inflammation  enables  us  also  to  determine  its  seat  with 
•oooracy,  and  its  migrations  can  be  marked  with  considerable  certainty. 
I*robably  in  the  very  earliest  stage  of  the  disease  those  points  cannot 
always  be  clearly  made  out,  .for  the  principal  phenomenon  is  centrio 
paio,  due  to  congestion,  and  it  is  difficult  to  locate  the  seat  with  exact- 
amm ;  but,  as  the  affection  advances  to  its  full  development,  effusion 
takee  place,  and  then  the  eccentric  symptoms  become  more  prominent 
if  iliey  do  not  at  this  time  make  their  appearance.  These  we  have  seen 
oanatst  of  disturbances  of  sensibility  and  of  motility  in  those  parts  of 
thm  body  iupplied  by  tbe  nerves  at  the  base  of  the  brain,  or  of  aphasia 
from  the  extension  of  the  inilammation  along  the  fissure  of  Sylvius  to 
the  island  of  Reil,  or  parts  of  the  brain  in  its  immediate  vicinity.  It.  is 
anly  at  a  still  later  period,  when  the  morbid  process  has  directly  or  in- 
dfireotly  iovolTed  the  substance  of  the  basilar  surface  of  the  brain  itself, 
thml  tenaibiltty  or  motility  is  disturbed  in  the  trunk  and  limbs. 

Wlien  the  sense  of  smell  is  deranged,  the  lesion  exists  upon  the  same 
flde  as  the  symptoms,  for,  as  we  know,  the  olfactory  nerves  do  not  de- 


WImhi  ¥181011  is  impaired  from  optic  neuritis,  we  cannot  be  so  sure  M 
U>  tfae  aide  upon  which  the  disease  exists.  For  we  may  have  optic  neu- 
ritis as  the  consequence  of  disease  in  distant  parts  of  the  brain,  as  well 
ma  from  tfae  direct  implication  of  the  optic  ner>^es  in  the  pathological 
ooodUlon  ;  and  even  when  this  latter  is  the  ease,  owing  to  the  ir.* 
iMMiplete  decussation  of  these  nerves,  it  is  possible  for  optio  neuritis  to 
exist  in  conjunction  with  a  homolateral  or  a  heterolateral  lesion. 

*nie  symptoms  due  to  the  involution  of  the  third  pair  of  nerves  are 
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manifested  as  rcgarda  the  upper  eyelid,  which  becoiiiea  paralyzed  and 
drops  over  the  eye,  the  muscles  of  the  globe,  except  the  external  rentus, 
and  the  pupil,  which  is  dilated,  o\^ang  to  the  paralysis  of  the  circular 
fibres  of  the  iris,  which  receive  their  motor  influence,  through  the  third 
nervr,  from  the  ophthalmic  ganglion. 

The  thii'd  pair  of  nerves  have  their  apparent  origin  in  the  crura 
cerebri,  the  right  nerve  from  the  right  crus,  and  the  left  nerve  from 
the  left  cms.  If,  however,  the  Hbres  be  followed  out  by  minute  dissec- 
tion, as  has  been  done  by  Vulpian  *  and  others,  they  are  seen  to  be  ar 
ranged  into  three  groups.  Of  these  the  middle  and  posterior  decusi5ate 
after  passing  entirely  through  the  cms,  while  the  anterior  group  passes 
forward  to  the  optic  thalamus,  in  which  ganglion  the  fibres  are  lost. 
None  of  the  fibres  of  origin  originate  in  the  cms,  and  this  latter  may 
be  entirely  dissected  away  and  the  third  nerve  be  left  intact.  Now,  il 
Vulpian  bo  right  in  his  view — and  there  is  no  doubt  now  upon  the  sub- 
ject— ^tbat  a  considerable  number  of  the  fibres  of  origin  of  the  third 
nerve  decussate,  any  disease  of  the  brain  affecting  these  fibres  must  be 
manifested  by  derangements  of  motility  of  the  muscles  supplied  by  the 
nerve  of  the  opposite  side,  and,  as  the  motor  and  sensory  fibres  of  the 
spinal  cord  decussate  below  the  point  at  which  the  tliird  nerves  decus- 
sate, the  disease,  if  causing  paralysis  of  other  parts  of  the  body,  would 
induce  this  condition  also  on  the  opposite  side;  or,  in  other  words,  on  the 
same  side  with  the  paralysis  of  the  muscles  supplied  by  the  third  nerre. 
Each  cms  cerebri  contains  the  motor  and  sensory  fibres  which  come 
from  the  opposite  side  of  the  body,  below  the  medulla  oblongata.  It 
also  contains  the  fibres  of  the  corresponding  third  nerve.  Disease  in* 
volving  a  crua  would  therefore  cause  derangement  of  motility  in  the 
muscles  supplied  by  the  corresponding  third  nerve,  and  of  sensation  and 
motion  in  the  opposite  half  of  the  body  ;  alternate  or  cross  paralysis 
would  therefore  bo  the  result.  As  chronic  basilar  meningitis  often  in- 
volves the  membrane  covering  a  crus,  cross-pant  lysis  is  frequently  a 
phenomenon  of  the  disease. 

In  those  cases  in  which  there  is  no  paralysis  an^'wherc  excj^pt  in  the 
nuisfles  au|tplied  by  the  ocular  motor  ner%"e,  the  lesion  must  exist  ante- 
riorly to  the  cms,  and  affect  the  tmnk  of  the  nerve  of  the  sjimc  side  a* 
that  of  the  paralyzed  muscles. 

It  is  not  often  the  case  that  the  fourth  nerve,  or  trochloaris,  is  alone 
involved  ;  though  one  such  case  has  come  under  my  observation.  In 
this  the  patient  had  no  marked  symptom  of  any  kind,  except  that  in  a 
certain  position  of  his  head  he  saw  double.  On  examination,  I  asorr- 
Ittincd  that,  when  ho  turned  his  head  towanl  the  left  shovdder,  ho  saw 
flouble,  and  hence  I  diagnosticated  paralysis  of  the  leftsuperioroblitpic 
muscle.  Further  experiments  confirmed  this  opinion,  and  the  diagnosU 
of  chronic  basilar  meningitis  was  shown  to  be  correct  by  the  extension 
•  **  Essai  9ur  1*origliic  de  pluaieui-s  pair*?*  dc?  oerfa  eranktw.**     Th^se  de  Tarii*,  l«r.^ 
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of  the  disease  bo  as  to  mYolve  the  third  nerve,  and  by  the  supervention 
(ji  pain  and  other  phenomena  of  the  affection  in  question. 

Tlje  ftixth  nerve,  or  abducens,  is  not  infrequently  the  only  nervo 
implicated  in  the  lesion,  and  then  there  is  internal  strabismus  from 
lysis  of  the  external  rectus  muscle.  Several  such  cases,  in  which 
were  the  concomitant  symptoms  of  chronic  basilar  meningitis, 
have  come  under  my  notice.  The  case  of  one  of  these,  a  woman,  who 
formed  the  subject  of  a  clinical  lecture,  has  already  been  cited.  An- 
other cttse  was  that  of  a  man,  the  subject  of  syphilis^  and  in  whom  the 
lesion  was  only  manifested  as  regarded  the  external  rectus  muscle. 
Thcife  were  no  head-symptoms  of  any  kind.  The  paralysis  had  ensued 
iluring  the  night,  and  the  patient  awoke  in  the  moming  to  6od  that  he 
K*d  internal  strabismus  and  double  vision.  He  recovered  entirely  under 
ihe  use  of  large  doses  of  the  iodide  of  potassium*  But  on  the  It^th  of 
Jtnuary,  1875,  he  had  an  epileptiform  paroxysm,  and  this  was  severnl 
times  repeated  during  the  following  week.  Under  the  influence  of  the 
bcfideof  potassium,  conjoined  ^vith  the  bromide,  he  has  for  the  past  two 
Qontlift  had  no  return  of  the  convulsions  ;  but  his  mind  is  somewhat 
mniuaed,  and  he  has  occasional  severe  pain  in  the  head. 

The  seventh,  or  faciTil  nerve,  is  sometimes  embraced  in  the  morbid 
prooen,  giving  rise  to  paralysis  of  one  or  more  of  the  muscles  on  one 
•lie  of  the  face,  which  it  supplies.  In  one  instance,  apparently  the  re- 
rolt  of  syphilitic  basilar  meningitis^  which  came  under  my  charge  in 
Dwembor,  1874,  both  facial  nerves  were  involved,  and  there  was  conso- 
qoeotiy  double  facial  paralysis. 

The  eighth,  or  auditory  nerve,  also  occasionally  g^ves  evidence  of 
km  or  impairment  of  its  function;  but,  unless  special  examination  rcla- 
Im  to  the  hearing  be  made,  or  both  nerves  be  involved,  the  lesion,  as 
rtfards  this  nerve,  may  escape  detection,  as  patients  very  often,  even 
wb«D  the  hearing  is  entirely  destroyed  in  one  ear,  are  unaware  nf  the 
tmet,  aiid  persist  that  it  is  unimpaired. 

Tito  ninth,  tooth,  and  eleventh  pairs  of  nerves  are  not  so  apt  to  bo 
Affected  in  chnimic  basilar  meningitis  as  somo  of  the  others,  for  the  roa- 
•oiui  Uiat  their  relations  with  the  interior  of  the  cranium  are  not  so  in- 
CiBwi«^  and  that  the  sent  of  the  disease  is  generally  anterior  to  their 
atoation. 

Should  the  ninth,  or  glosso-phaiyn ;j;im1  n»  rvo^  be  involved,  titere 
would  be  loss  or  impnirment  of  the  siMise  of  tnsio  upon  the  corre- 
M)aildllig  side,  and  the  implication  of  the  pneumogastric  would  lead  to 
a  OOinpJicatcd  series  of  phenomena,  of  which  the  chief  wotild  be  paJ- 
pllfttioo  of  the  heart,  irregularity  of  the  respiration,  and  d«>ningrmenl 
*jf  thr  1  '»f  digestion;  while,  if  the  spinal  acceMory  were  reached 

|.y  tilt  I   process,   there  would   be  dithoulty  of  swallowing,  and 

prriuips  alteration  in  the  timbre  of  the  voice. 

TIm>  hypoglossal,  or  sublingual  nerve,  is  o<?ciisional]y  affected,  pro 
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ducitig  paralysis  of  the  aide  of  tJhe  tongue  corrospoiidiiig  to  the  situa- 
tion of  tlie  disease. 

When  the  fifth  nerve  is  involved,  the  chief  maaifestations  of  ito 
lesion  are  relative  to  sensation.  Thus  there  are  cither  intense  neuralgio 
paina  in  some  part  of  the  cutaneous  surface  of  the  head  or  neck,  or 
there  is  equally  well-marked  anaesthesia.  The  fonner  condition  is  by 
far  the  more  frequent.  From  some  cause  or  other,  the  raotor  fibres  of 
this  nerve  almost  invariably  escape,  and  thus  the  temporal  and  masseter 
muscles  are  not  paralyzed.  T  have,  however,  already  cited  a  case  io 
which  they  were  affected. 

The  general  relation  of  the  symptoms  of  chronic  basilar  meningitis 
with  the  lesion  constituting  the  disease  is  well  shown  in  several  of  the 
cftsea  cited  by  Gintrac.  Thus  he  quotes  one  from  Bossu,*  that  of  a 
man,  twenty-four  years  old,  who  from  exposure  became  affected  with 
headache  about  the  supra^orbital  region,  vertigo,  noises  in  the  eam, 
facial  neuralgia,  and  muscular  oontractioos.  At  the  end  of  a  year  he 
had  vomiting,  want  of  appetite,  general  debility,  and  a  continuation  of 
the  supra-orbital  headache.  There  were  also  amblyopia,  diplopia,  ex- 
ternal strabismus,  dilatation  of  the  pupils,  and  painful  contractions  of 
the  right  side  of  the  face.  The  pulse  was  full,  regular,  and  not  fre- 
quent j  the  mind  was  uuaflFeoted.  Coma  supervened,  the  right  side  of  the 
face  became  insensibloj  the  evacuations  were  involuntary,  speech  was 
impossible,  and  the  movements  of  the  tongue  were  imperfectly  per- 
formed. The  pulso  was  feeble  and  frequent,  and  death  eusueiL  Od 
post-mortem  examination,  a  reddish  serum  was  found  to  bo  infiltrated 
between  the  convolutions.  At  the  base,  under  the  third  ventricle,  a 
gelatiniform  substance  enveloped  the  oommissxire  of  the  optic  nerves 
and  the  tuber  ciuereum.  It  was  reddish  in  color,  and  was  closely  ad- 
herent to  the  pituitary  gland.  The  tybercuJa  mammiUaria  were  sepa- 
rated by  a  reddish  mass,  which  extended  into  the  ventricle,  and  which 
there  had  the  size  and  form  of  a  nut. 

The  following  case,  cited  by  Gintrac '  from  Simon,  is  equally  inter- 
esting : 

**  A  woman,  thirty -five  years  old.  For  six  years  accessions  of  pain 
in  the  head.  Two  years  afterward  blindness  of  the  left  eye,  and  tben 
for  two  months  the  most  intense  cephalalgia,  followed  by  loss  of  sight 
in  the  right  eye.  Pupils  still  active.  Anosmia,  although  the  pituitary 
membrane  preserved  its  tactile  sensibility.  Hearing,  touch,  and  taste 
unimpaired.  Skin  warm;  pulse  freqnent,  hard,  and  smaO.  Failure  of 
appetite;  thirst,  cot  jtipation,  coma,  death. 

*' There  was  congestion  of  the  dipltSe  and  of  the  meninges.  The 
arachnoid  and  the  lateral  ventricles  contained  serum.  There  was  a 
grayish-white  deposit,  of  fibrinous  appearance,  in  the  pia  mater,  along 

*  Oazdte  mtdicale  de  Ltfona  ct  moniieur  rfca  hopittntx^  IRfiS,  p.  85S. 

•  "Bulletin  dc  la  sCMtiet^  aiiatotuiqtte,"  IbOO,  p.  143. 
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tbe  ooiirae  of  the  middle  cerebral  vessels,  on  the  ohmsma  of  the  optic 
otnree,  ib©  tubercula  marauiillaria,  and  the  anterior  perforated  spaces. 
The  olfactory  and  optic  nerves  were  atrophied,  and  tlie  chlasma  wus  de- 
tonwd*  The  retinae  were  normal.  The  tissue  of  the  brain  at  the  base 
•IS  superficially  softened," 

Trettment. — The  principles  which  have  been  laid  down  for  the  roan* 
tfHtrnmii  of  cases  of  chronic  verticalar  mening^itis  are  equally  applicable 
to  tbe  baajlar  form  of  the  disease*  The  iodide  of  potassium,  conjoined 
^hMOlO  one  of  the  bromides,  should  be  administered;  and,  in  syphi- 
ttiectgeB,  the  former  should  be  pushed  to  its  extreme  limit  by  gradu- 
tJHj  increasing  the  doses.  At  the  same  time,  there  are  other  means  of 
tnitmeat,  which  are  rendered  necessary  by  the  existence  of  paralysis, 
tad  these  ordinarily  consist  of  strychnia  and  some  form  of  electricity. 
The  details  will,  perhaps,  be  more  clearly  shown  by  the  citation  of  a 
in  oases  from  my  note-book : 

A.  W.,  married,  aged  thirty-two,  consulted  me,  April  7,  1873,  for 
pftin  in  the  head,  accompanied  by  paralysis  of  the  third  nerve  on  the 
Wit  side,  producing  ptosis,  external  strabismus,  dilatation  of  the  pupil, 
lad  double  vision.  On  examination  with  the  ophthalmoscope,  both 
apide  papilla)  were  found  to  be  congested,  the  left  far  more  so,  how- 
ever, than  the  right.  He  had  had  an  epileptiform  convulsion  about 
two  weeks  before  coming  to  me,  and  had  suffered  very  often  from  at- 
of  vertigo.  The  first  evidence  of  the  disease  was  the  cephalalgia, 
had  been  very  gradually  developed  during  six  or  seven  months, 
■od  which  was  mainly  confined  to  the  left  temporal  region^  The  pa* 
fi^lii  of  the  third  nerve  had  been  suddenly  produced,  on  the  morning 
of  the  lit  of  April,  while  he  was  eating  his  breakfast. 

There  was  not  the  least  evidence  of  syphilis  in  this  case.  The  af- 
tffticm  had  obviously  originated  from  long-continued  anxiety  of  mind, 
iba  eoaaequenoe  of  business  troubles. 

1  tmiDediately  began  the  administration  of  the  iodide  of  potassium 
in  the  form  of  the  saturated  solution,  in  doses  of  ten  drt>p8  three  times 
•  diT,  increased  to  twelve  drops  tho  second  day,  fourteen  the  third, 
tadwoo.  After  the  fourth  day,  tho  intense  pain  in  the  head  began 
taduttnish;  and  on  the  tenth  day,  when  the  patient  was  taking  thirty 
Irapa— equivalent  to  thirty  grains — three  times  daily,  it  entirely  disap- 
peamil.  The  paralysis  of  the  third  nerve,  however,  continued,  although 
thi  doses  of  the  iodide  were  carried  up  to  over  two  hundrod  grains 
Wy»  or  sieventy  grains  at  a  dose.  The  medicine  was  then  discon- 
ttmied^  and  the  patient  was  treated  with  graiiually-increasing  doses  of 
itrtcknia,  and  the  interrupted  primary  or  galvanic  current  applied  to 
^  elofed  eye,  as  nearly  as  possible  over  the  internal  rectus  muscle 
OB  tha  upper  eyelid.  This  treatment  was  persevered  with  for  several 
verka,  without  any  marked  effect  upon  the  paralysis  of  the  upper  eye- 
H  though  the  internal  rectus  muscle  gradually  recovered  its  power, 
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and  the  diplopia  disappeared.     Nearly  a  year  afterward,  whe 

saw  the  patient,  the  lid  still  drooped;  but  there  had  been  no  return^ 

the  other  symptoms, 

A  gentleman,  aged  about  lifty,  single,  con3uIted  me  on  the  11th  of 
August,  18T4,  for  intense  pain  in  the  right  side  of  the  head^  with 
which  ho  iiad  siilTered  for  several  months,  night  and  day.  Upon  exam- 
ination, 1  discovered  that  he  had  experienced  an  attack  of  iritis  of  the 
left  eye  ten  years  previously,  and  that  there  was  other  evidence  of 
syphilis.  There  was  paralysis  of  the  internal  rectus  of  that  side,  which 
caused  strabismus,  though  no  diplopia,  as  the  sight  of  the  eye  had  been 
lost  by  extension  of  the  inflammation  to  the  capsule  of  the  lens,  causing 
opacity.  In  conversation  with  him,  I  observed  that  ho  was  deaf  in  the 
right  ear,  a  fact  which  he  had  not  noticed  till  his  attention  was  called 
to  it  and  the  hearing  capacity  tested.  On  examining  the  car  with  the 
speculum,  I  perceived  that  the  external  auditory  canal  was  closed  by  a 
growth  of  some  kind,  which  was  adherent  to  the  anterior  wall.  The 
ophthalmoscope  revealed  the  existence  of  marked  optic  neuritis  of  the 
right  eye,  and  the  patient  could  not  read  No.  3  of  Galezowski*  No  ex- 
amination could  be  made  of  the  left  eye. 

On  the  follomng  duy,  when  he  made  his  visit  to  me,  the  right  side 
of  his  face  was  paralyzed,  as  was  also  the  right  side  of  the  tongue,  and 
bis  speech  was,  in  consequence,  rendered  very  difficult  and  indistinct. 
I  then  began  the  adnunistration  of  the  iodide  of  potassium,  in  the  form 
of  the  saturated  solution,  starting  with  the  dose  of  ten  drops  three 
times  a  day,  and  directing  it  to  be  gradually  increased.  This  was  con- 
tinued till  the  14th,  when  I  removed  the  growth  from  the  ear,  by  ex* 
cision,  with  a  delicate  bistoury.  The  effect  of  this  operation  was  at 
once  evident,  so  far  as  the  hearing  was  concerned,  and  the  patient  de- 
clared that  the  pain  in  the  head  was  decidedly  mitigated.  As  it  still, 
however,  continued,  I  augmented  the  doses  of  the  iodide  by  six  drops  a 
day,  instead  of  three,  and  began  the  application  of  the  interrupted 
primary  current  to  the  paralyzed  muscles  of  the  face  and  tongue.  On 
the  20th  he  was  taking  twenty-one  grains  three  times  a  day.  The  pain 
was  decidedly  less;  but,  as  there  were  sharp  lancinating  pains  along  the 
course  of  the  auricular  branch  of  the  lessor  occipital  nerve,  I  made  an 
incision  through  the  scalp,  so  as  to  divide  it.  The  effect  was,  to  abolish 
this  pain  altogether.  The  intra -cranial  pain  gradually  diminished 
under  the  increasing  doses  of  the  iodide,  and  on  the  27th  of  August  bad 
entirely  ceased.  The  medicine  was  continued  for  several  days  after- 
ward, and  was  then  omitted.  The  tongue  gradually  improved  in  motor 
power  ;  but  several  months  subsequently  was  not  protruded  straight, 
although  the  speech  was  as  good  as  ever.  There  has  been  no  return  of 
the  other  symptoms, 

Tlic  growth  removed  from  the  ear  was  examined  microscopicaUy  by 
my  friends  Prof.  Roosa  and  T.  E,  Clark,  as  well  as  by  myself,  and  we 
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Agrred  in  the  opinion  that  it  was  neuromatous  in  character,    Tl\e  whole 
tumor  was  somewhat  larger  than  a  large  pea. 

'ITie  following  very  interesting  case,  which  occurred  recently  in  my 
[practice,  I  quote  from  Dr.  Lente's  excellent  paper  *'  On  the  Neurotic 
of  Disease,'*  *  read  before  the  New  York  Neurological  Society, 
iber  7,  1874.  Dr.  Lente  had  frequent  opportunities  of  seeing 
patient  in  my  consulting-room,  and  of  witnessing  the  results  of  the 
^^treatment,  Mr.  W.  was  also  kind  enough  to  allow  me  to  present  him 
^bt  my  cUnique  at  the  Medical  Department  of  the  University  of  New 
^^B|dE»  and  to  describe  his  case  to  the  class  in  attendance. 
^^^^Tbe  treatment  of  the  following  case  I  had  the  opportunity  of 
wilobijig,  through  the  courtesy  of  Prof.  Haiiimood.  The  histor}'  I  had 
_  from  the  patient  himself: 

H       •*  Mr.  W,,  a  grain-inspector  of  Chicago,  %va8  attacked  three  years 

BpHOHlIll  epileptic  couvulsions;  has  had  thc^m  once  a  month  or  oftener; 

^KbKI  MMBe  threatening  cerebral  symptoms;  bad  no  treatment  that  he 

knows  of  except  moderate  doses  of  bromide  of  potassium  and  ohloro- 

bftm  inhalation.     In  Juno  last  he  had  a  recurrence  of  cerebral  symp- 

imoM,  inflomnia,  pain,  double  vision,  etc.     This  lasted  two  weeks,  and 

disappeared.     On  the  14th  July,  after  some  exposure  to  the  sun,  he 

▼as  again  attacked  with  the  above  symptoms,  to  a  greater  degree,  and 

vilh  ootnplete  inability  to  raise  the  eyeball  or  upper  eyelid  (loft  eye), 

illO  extreme   internal   strabismus,   diplopia,   and   severe    cephalalgia. 

'      TlwMi  symptoms  occurred  suddenly  in  the  night.     Could  neither  read, 

iHlkir  distinguiah   the  quality  of   grain.      The   strabismus   disappeared 

^■lariy,  and  the  ptosis  also  diminished  somewhat,  so  that  when  he  ap- 

IPpi  lo  Dr,  H.,  about  the  13th  of  October,  18T4,  he  could,  fty  an  effort^ 

nlie  the  lid  so  as  to  expose  the  cornea,  but  it  fell  back  immediately; 

otiwr  aymptoms  the  same.     He  was  put  upon  increasing  doses  of  the 

bdide  of  potassium,  with  the  idea  of  relieving  the  ba^iktr  tneiiingitU^ 

prenmted  to  be  the  cause  of   the   symptoms,   the  application  of   the 

^indiioed  current  to  the  brow  and  teini)h.\  and  the  hypodermic  injection 

[^■if  tltyclmia.    No  immediatt  effect  could  be  expected  from  the  lirst  twn 

^BMBMfioa;  tt  is  to  the  last  that  I  desire  to  direct  attention.    Prof.  Ham- 

^Pvoild  proposed  to  inject  the  solution  directly  into  the  affected  muscles, 

nl  aoconiiogly  did  bo,  using  gr.  ^^  in  two  drops  of  water;  it  is  pre- 

^       KBod  that  it  passed  into  the  muscle,  or  most  likely  in  its  immediate 

I       pVDiiDiily,     In  ail,  six  injections,  I  think,  were  used.     I  watched  the 

I       ttwt  €mi«fully  and  tested  the  eye  and  lid  after  each.     Tliey  were  done 

I       Cidi  fthemata  day.     He  declared  that  he  perceived  quite  a  decided  ef« 

I      t«et    AHer  the  second  there  was  no  doubt,  aa  I  could  see  the  change 

I       vitkifk  6ft<ren  minutes,  both  on  the  ball  and  on  the  lid,  but  especially 

■  Vith«  latter;  after  the  third,  the  pknds  had  entirely  disappeared,  and 

■  Weauld  raise  the  ball  to  an  horizontal  plane;  the  diplopia  had  iisap* 
^U  *  i^dtofajfiW  amd  McdkthLtgal  Jtmrnat,  February,  1875.  p.  82. 


260 


DISEASES  OF  THE  BRAIN. 


peared,  and  b©  could  read  by  holding  the  book  low*  After  the  fifth  in- 
jection (gr.  ^)  no  difference  in  the  appearance  of  the  eyes  was  distin- 
guishable, and  he  could  read  with  the  book  held  directly  before  him* 
He  considered  himself  cured." 

In  this  case  the  iodide  was  carried  to  doses  of  sixty  grains  three 
times  a  day,  before  the  pain  began  to  yield;  and  eighty  grains,  equal  to 
two  hundred  and  forty  grains  daily,  was  reached,  and  continued  for 
several  days,  before  it  was  deemed  advisable  to  omit  its  use, 

Mr*  B.  was  sent  to  me,  December  19,  1874,  by  Prof.  M.  A.  Fallen. 
At  the  time  he  was  suffering  from  agonizing  pain  in  the  left  side  of  the 
head,  paresis  of  the  whole  rigiit  side  of  the  body,  except  the  face,  apha- 
sia, of  the  amnesic  variety  mainly,  although  the  power  to  coordinate  the 
muscles  of  articulation  was  greatly  impaired,  and  from  decided  mental 
disturbance,  characterized  by  the  existence  of  hallucinations  and  marked 
dementia.  The  sight  of  both  eyes  was  weakened,  and  examination  with 
the  ophthalmoscope  showed  the  existence  of  double  optio  neuritis. 
There  was  a  clear  history  of  sy]>hilis. 

I  immediately  began  the  administration  of  the  iodide  of  potassium, 
in  ten-grain  doses,  three  times  a  day,  gradually  increased,  as  in  the  fore- 
going cases.  By  the  time  twenty-grain  doses  were  reached  the  pain  in 
the  head  had  disappeared,  the  speech  was  much  impro^^ed,  the  weakness 
of  the  right  side  had  diminished,  and  the  mind  was  altogether  stronger. 
The  iodide  was  continued  up  to  sixty-grain  doses,  and  then,  as  the 
patient  was  apparently  cui-ed,  it  was  omitted,  and  he  resumed  his  duties 
as  cashier  in  a  bank. 

Two  months  afterward,  he  had  a  relapse  into  his  former  conditioiL 
The  accession  was  sudden.  He  awoke  in  the  morning  with  pain  in  the 
head,  weakness  of  the  right  side,  and  complete  loss  of  speech-  His 
aphasia  was  removed  by  a  single  applie-ation  of  the  galvanio  current 
from  ten  cells  to  the  tongue,  and  I  increased  the  use  of  the  iodide  as  be 
fore»    He  again  recovered  his  health.    He  is  now  (March  23d)  quite  weU. 

It  would  be  very  easy  to  adduce  many  other  cases  from  my  private 
and  hospital  practice,  but  the  foregoing  are  sufficient  to  indicate  tlie 
main  principles  of  treatment  in  chronic  basilar  meningitis.  Occasion* 
ally,  in  cases  of  8y|>hilitic  origin,  in  which  the  infection  has  been  recent, 
it  may  be  advisable  to  administer  mercury  in  some  one  of  its  forms. 
The  bichloride,  in  the  dose  of  the  one-sixteenth  of  a  grain,  may  bo  given 
with  each  dose  of  the  iodide  of  potassium,  or  the  biniodide  in  like 
doses,  in  the  form  of  pilL  WTiether  the  affection  has  a  syphilitic  origin 
or  not,  antiphlogistio  measures,  as  they  are  called,  are  not  proper.  On 
the  contrary,  wine  aird  highly-nutritious  food  are  frequently  productivo 
of  amelioration. 

Should  insomnia  be  present,  some  one  of  the  bromides  shoidd  be 
given,  in  doses  of  from  fifteen  to  thirty  grains,  three  times  a  day^  till  itd 
full  effect  be  produced. 


I 


I 


TUBERCITLAR  CEREBRAL  MENIKQITIS. 


sei 


It  iiuLy  be  fttnted  that  I  bave  never  observed  any  ill  effects  follow 
ibe  admin  intra  t  ion  of  tbe  very  large  doses  of  the  iodide  of  potassium 
whieh  I  have  recommended.  Coryza  is  certainly  not  more  apt  to  occur 
tlimii  with  the  small  doses,  nor  is  it  more  severe.  Gastric  imtation  can 
leoerally  be  prevented  by  diluting  each  dose  in  a  sufficient  quantity  of 
Ulttr.  A  dose  of  fifty  or  sixty  grains  should  never  be  taken  In  less 
than  half  a  tumbler  of  wator. 

»Ln  the  treatment  of  the  paralysis  which  often  remains^  even  after  all 
ictite  disease  within  the  cranium  has  disappeared,  electricity  is  almost 
pdispeoaable;  and  I  am  entirely  satisfied  that  the  h3rpodennic  injection 
m  ttfycbnia  into  the  paralyzed  muscle,  or  as  near  as  may  be  to  it^  is  a 
MMuro  of  the  utmost  importance.  The  good  effects  of  it  were  very 
daily  ween  In  one  of  the  cases  cited. 


CHAPTER  X. 


T^BgRCULAR    CERSBRAL    MSifIN O ITtS. 

tinULMHATiON  of  the  membranes  of  the  brain,  attended  with  or  due 
to  4  deposit  of  miliary  tubercles,  was  for  many  years  considered  as  a 
ikmm  peculiar  to  infancy,  and  was  known  as  acute  hydrocephalus  be- 
fottits  morbid  anatomy  and  pathology  were  clearly  comprehended.  It 
b  now  well  understood  to  be  an  affection  to  which  ailults  are  liable. 

By  some  authors,  especially  Robin  and  Bouchut^  it  is  regarded  as 
not  being  tubercular  in  character.  It  has  hence  occasionally  been 
toiOid  gtanular  meningitis.  Although  mentioned  by  tbe  ancient  medi- 
^  wrken,  no  cle^r  and  systematic  description  of  tubercular  meningitis 
««•  given  till  Whytt  *  published  his  essay  on  the  subject  of  dropsy  of 
tit  hmkn.  Since  that  time  it  has  received  the  attention  of  many  writers 
ii  thai  eoontry.  Great  Britain,  France,  and  Germany, 

SymptcKlllS. — Whytt  defined  three  periods  of  the  disease,  wliich  he 
QM^td  by  the  state  of  the  pulse.  I  think  the  symptoms  may  be  prop- 
viftfimtig^  in  four  stages:  1.  The  prodromatic  stage;  3.  The  stage 
«(  tsdiednient;  3.  The  stage  of  depression;  and  4.  The  stage  of  reour* 

L  TitK  Prodbouatio  Staob* — This  period  may  be  altogether  want' 
^  or  may  be  so  slightly  manifested  as  not  to  be  notioed.  Grenerally, 
^wrwrsTj  it  ii  well  marked* 

If  the  oliild  be  sufficiently  advanced  in  years,  a  change  of  disposition 
Hie  first  symptoms  perceived.     Thus  the  temper  becomes  irri- 

**Obi«nationi  oo  th«  mml  Fluent  Form  of  the  Hydroc^philua  InterDus,  vix., 
of  ifce  Veatridea  of  the  Brain.    Works  of  Robert  Whytt,  edited  by  hiB  Bon." 
ties,  p.  730. 
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table,  caresses  are  disregardeilj  ayd  dislike  is  shown  for 
meets  which  formerly  gave  pleasure.  At  the  same  time  the  appetite 
disappears,  and  the  child  loses  flesh  rsipldly.  This  latter  is  not  noticed 
about  the  face,  but  is  mainly  confined  to  the  abdomen  and  limbs,  Th€> 
bowels  are  generally  obstinately  constipated,  but  occasionally  there  b 
diarrho?a.  Headaciie  is  not  often  complained  of;  neither  is  vomiting  & 
common  sjTiiptom  of  this  period.  Fever  is  not  continuous,  although  it 
is  generally  present  at  irregular  times  of  the  day. 

The  prodromatic  stage  may  last  only  a  few  days,  or  may  bo  pro- 
longed for  two  or  three  months. 

2.  TflE  Stage  of  Exciteme>'t. — This  period  is  ushered  in  by  obsti- 
nate vomiting,  which  is  present  in  many  cases,  even  though  no  food  be 
taken.  Intense  pain  in  the  head  is  a  coincident  symptom,  and  is  so 
severe  that  the  child  puts  his  hands  to  his  head  and  cries  out  or  awakes 
screaming.  Convulsions  may  also  occur.  They  do  not  differ  in  gen- 
eral appearance  from  the  ordinary  epileptic  paroxysms,  and  may  be  re- 
peated several  times. 

Very  early  in  this  stage  the  fever  becomes  more  persistent  than  in 
the  first  stage,  although  it  may  still  be  irregular.  The  pulse,  however, 
is  not  hard  and  resisting,  as  in  other  inflaramator)^  affections,  but  is  soft 
and  compressible* 

Trousseau '  has  called  attention  to  a  condition  of  the  skin  present  in 
tubercular  meningitis,  which  he  at  first  regarded  as  peculiar  to  this  dis- 
ease, but  which  subsequent  investigation  showed  was  likewise  found  in 
simple  meningitis,  in  typhoid  feverj  and  some  other  affections.  If  the 
finger-nail  be  passed  lightly  over  the  surface  of  the  abdomen  or  the 
thorax  so  as  to  trace  a  series  of  lines,  in  about  thirty  seconds  the  skin 
becomes  red— the  color  being  at  first  diffused,  but  vcr^'  soon  the  lines 
made  by  the  nail  are  indicated  by  a  still  redder  color^  which  persists  a 
long  time.  Trousseau  calls  this  appearance  the  "  cerebral  stain  "  ((ach$ 
ch'^braie).  The  phenomenon  lie  attributes  to  a  profound  modificatioo 
in  the  vascularization  of  the  skin;  and,  although  it  is  not  to  be  regarded 
as  absolutely  pathognomonic,  it  is  a  sign  of  very  great  importance. 

The  intellectual  faculties  are  not  yet  affected  to  any  considerable 
extent,  but  the  changes  of  character  and  disposition,  and  indifference  to 
things  w^hich  formerly  excited  interest,  are  still  well  marked. 

The  physical  strength,  though  lessened,  is  still  not  yet  so  far  re- 
duced as  to  oblige  the  patient  to  remain  in  bed. 

The  tongue  is  usuaUy  coated  and  red  at  the  edges,  the  apfietito 
diminished,  sad  the  bowels  are  obstinately  constipated. 

The  temperature  of  the  body  is  elevated,  but  not  to  an  extreoMi 
gree;  the  thermometer  indicating  from  101'  to  103**  Fahr,     Soi 
there  are  distinct  remissions  in  the  violence  of  all  the  symptoms,  but  tlie 
diflOttse  nevertheless  goes  on  to  its  full  development.     The  t 

>  Op,  eit.,  Le9oa  It.,  "  Fifevre  C«r6btal4x" 
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5^01  the  second  to  the  third  stage  is  often  marked  by  an  amelioration 
wliich  mjiy  last  sereral  days. 

From  what  has  been  said^  it  will  bo  seen  that  the  characteristio  pbe* 
nomcna  of  this  stage  are  headache  aod  vomiting.  Its  duration  variea 
from  seven  to  foiuteen  days. 

3,  Stage  op  Dkpressiox. — ^TFie  pulse,  which  in  the  previous  stage 

times  as  high  as  140,  and  sometimes  as  low  as  80,  now  becomes 

than  is  normal,  and  may  even  fail  below  50.     At  the  same 

e  the  beat  is  quick,  but  the  interval  between  the  pidsations  is  at 
limcts  so  great  that  the  observer  is,  as  Dance  *  says,  fettrf  id  that  the 
ftCiion  of  the  heart  has  stopped.  The  interval  between  the  pulsations  is 
oCfeea  irregular,  and  this  may  be  regarded  as  a  sign  of  unfavorable  im- 

■         In  young  infanta  there  is  a  reduction  in  the  temperature  of  the  body 

^L  hdow  the  normal  standard^  which  lasts  throughout  the  whole  of  this 

^Ppafiod.     Roger  regarded  this  reduction,  preceded  as  it  is  by  a  higher 

JMipftlihiii ,  and  followed  during  the  succeeding  stage  by  another  ele- 

pathognomonic  of  tubercular  meningitis, 

iTlws  continued  excitement  of  the  previous  stage  is  replaced  in  this  by 

S~0lrotig  tendency  to  somnolence,  which  alteniates  w^ith  a  rather  quiet 

delirium^     The  patient  lies  on  his  back,  with  the  eyes  fixed,  but  yet  not 

H*H**g  ai  any  object  with  attention.     Events  taking  place  around  him 

BO  longer  attract  notice,  and,  though  when  addressed  in  a  loud  tone  he 

may  tura  his  gaze  toward  the  speaker,  it  is  very  evident  that  the  words 

ooovey  no  idea  to  his  mind. 

The  fingers  are  kept  in  almost  continual  motion,  picking  up  threads 
and  other  snmll  objects  from  the  bedclothes,  and  occasionally  clutching 
■A  imaginary  things.  Again,  the  fingers  are  alternately  opened  and 
•hut  without  any  real  or  apparent  motive,  aud  again  the  head  is  turned 
toiUiMKly  from  side  to  side  of  the  pillow.  Convulsions  are  very  gencr- 
•Dj  present  from  time  to  time  during  this  stage,  and  may  bo  so  fre- 
qtently  repeated  as  to  leave  scarcely  any  interval  between  the  seizures* 
CfWI  if  the  attacks  do  not  involve  the  body  generally,  the  ej'es  scarcely 
tf«r  oflcape;  there  being  strabismus,  con\^lsive  movements  of  the 
popils,  and  constant  motions  of  the  eyeballs,  llie  facial  muscles  are 
likfiwise  often  affected. 

la  the  inten*als  of  wakefulness,  the  cephalalgia  continues,  and 
BUttM  tbo  peculiar  scream  which  is  so  characteristic  as  to  have  received 
tl»e  uaiae  of  the  "  hydrocephalic  cry.*'     It  is  a  sound  such  as  might  be 

IffodQc^d  by  mingled  emotions  of  terror  and  grief.  Although  probably 
<«wiu»d  by  the  pain,  it  is  more  or  less  automatic,  and  is  not  exactly  such 
i  ay  as  would  bo  produced  by  umnixed  physical  suffering.  It  is  ao- 
oMttptnied,  however,  by  that  contraction  of  the  muscles  of  the  face  in 
iatif •  of  wiffering. 
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The  paleness  of  the  countenauce  continues^  but  at  times  there  is  a 
suddea  redness,  which  disappears  as  rapidly  as  it  comes. 

The  conjunct  ivie  are  generally  injected,  and  photophobia  is  present* 
M.  Bouchutj'  whr>  has  given  great  attention  to  the  subject  of  ophthal- 
moscopy in  diseases  of  the  nervous   systera,  finds  peripapillary  oon 
gestion,  dilatation  of  the  retinal  vessels,  and  deformation  of  the  papiUse 

There  is  often  a  genenil  tiyperfesthesia  of  the  skin,  for  which,  how- 
ever, anaasthesia  may  be  substituted.  When  this  latter  is  the  case  the 
conjimctivitj  participate,  and  intlammation  results. 

The  limbs  are  weak,  and,  ehould  the  patient  attempt  to  walk,  the 
gait  is  staggering.  The  speech  is  hesit^iting,  is  rarely  indulged  in  ex- 
cept in  response  to  questions,  and  then  with  the  least  possible  expend!* 
ture  of  words. 

The  vomiting,  which  formed  so  prominent  a  sjnnptom  of  the  previous 
stage,  has  ceased,  but  the  constipation  still  persists. 

The  respiration  is  irregidar,  sometimes  being  rapid  and  sometimes 
slow.  Occasionally  there  are  deep  sighs,  followed  by  numerous  quiok 
inspirations,  and  again  the  respiratory  movements  may  be  so  slight  tfl 
soarcely  to  be  perceived.  This  variation  from  the  normal  action,  as 
well  as  the  irregularity  of  the  heart's  movements,  is  due  to  the  implica* 
tion  of  the  pneumogastric  nerves  at  their  origins. 

This  stage  may  last  for  from  two  or  three  days  to  two  weeks, 

4.  Stage  of  Rbgubrenge. — The  characteristic  phenomena  of  this 
stage  arc  the  return  of  the  fever  and  the  increase  in  the  violence  of  the 
symptoms  indicative  of  cerebral  disturbance.  Before  its  onset  there 
may  be  a  period  of  nearly  complete  intermission,  so  that  the  impiessioB 
may  be  formed  that  recovery  is  taking  place.  This  apparent  cessation 
of  the  morbid  action,  however,  only  serves,  with  the  experienced  ob- 
server, to  make  the  reappearance  of  the  symptoms  more  striking. 

Convulsions  are  more  frequent  and  violent  than  in  the  pre^doua 
stage,  and  tonic  contractions  of  the  limbs  are  not  uncommon.  These 
contractions  are  more  generally  met  with  in  the  muscles  of  the  neck 
and  upper  extremities,  and  vary  from  time  to  time  in  their  intensity. 
The  head  is  thus  thrown  backward,  and,  as  the  morbid  action  frequently 
extends  to  the  muscles  of  the  back,  an  appearance  in  the  patient  not 
unlike  that  present  in  tetanus  is  produced. 

Paralysis  eventually  supervenes.  At  first  this  is  incomplete,  affect- 
ing only  a  single  limb  or  the  muscles  of  tlie  face,  but  it  extends,  and 
both  limbs  on  one  side,  or  an  arm  and  a  leg  of  opjjosite  sides,  become  in* 
volved.  Voluntary  power  is  lost,  but  reflex  movements  can  be  excited 
by  pinching  or  tickling. 

Tlie  delirium  acquires  increased  intensity,  and  alternates  with  the 
somnolence,  which  likewise  becomes  moro  profound,  and  which  gradu- 

'  "  Da  diagnostic  ties  nml^ics  du  sjst&me  ncrveux  par  ToplithBliaoeiKipio,"  raria^ 
ld«A»  p.  46,  el  tag.    Plates  if.,  r^  vi.,  vil,  viii.,  ix.,  tad  xL,  of  the  Atlas. 
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ally  masks  all  the  other  Rymptoms,  till  at  last  the  conia  is  persistent 
and  general,  anrj  spinal  sensibility  is  lost. 

Before  death  the  pylse  rises  in  frequency,  a  cold  sweat  makes  its  ap- 
pe«2mtice,  and  the  patient  dies  either  by  a  slow  process  of  asphyxia,  or 
in  oonvtilsions. 

The  fact  that  tubercular  raoningitis  is  not  confined  to  infants  is  now 

generally  admitted.     Dance  '  was  the  first  to  recognise  its  occurrence  in 

adult£^  and  Gerhard,'  of  Philadelphia,  a  few  years  subsecjuently  reported 

several  cases.     Ledibuder '  also  pointed  out  the  analogy  between  the 

ttibercalar  menini^tis  of  infants  and  that  of  adults,  and  still  later  Val- 

Imje*  gave  the  weight  of  his  authority  to  the  same  effect. 

^^^K  So  far  as  the  symptoms  are  concerned,  I  have  never  been  able  to 

^^PKeeire  any  essential  points  of  difference  between  the  tubercular  men- 

H  ifigitia  of  children  and  that  of  adults, 

^  The  affection  is,  of  course,  modified,  as  are  all  other  diseases,  by  the 
ago  of  the  patient,  but,  when  allowance  is  made  for  this  factor,  the 
morbid  process  is  one  and  the  same  in  character.  In  adults,  however, 
it  generally  supervenes  in  the  course  of  tuberculosis  of  the  lungs, 
wbeiQAS  in  infants  it  is  ordinarily  a  primary  manifestation  of  the  tuber- 
cular diathesis. 

O&USSS. — Tubercular  menin^tis  is  an  expression  of  a  general  state 
©f  the  ay9tem«  To  enter  at  length  into  the  question  of  its  etiology 
would  necessarily  involve  a  discussion  of  the  cause  of  the  diathesis  to 
irbicb  it  IS  essentially  due.  Nevertheless,  there  are  a  number  of  deter- 
mtittng  causes  that  may  be  appropriately  considered.  Age  is  an  im- 
poftant  f»ctor  in  determining  the  accession  of  tubercuhir  meningitis. 
U  is  pare  during  the  first  year  of  infancy,  but  is  more  coinra«:>n  during 
tko  period  extending  from  the  second  to  the  seventh  year  than  any 
aCber  time  of  life.  From  eight  to  ten  it  is  much  loss  frequent,  and  from 
ten  to  fifteen  la  rarely  seen. 

In  adults  it   is  most  common  between  the  ages  of  seventeen  and 
tyrty.     From  thirty  to  forty  it  is  rare,  and  after  forty  is  scarcely  ever 
witk. 

are  more  frequently  the  ^ubjeots  of  tubercular  meningitis  than 
and  this  holds  good  for  all  ages  of  life, 
leaaon  of  the  year  appears  to  exercise  no  influence. 
Am  to  many  other  exciting  causes  alleged  by  authors,  such  as  blows, 
excitement,  and  previous  diaeaaea,  nothing  very  definite  is 
The  same  cannot,  however,  be  said  of  the  morbific  influence  of 
\md  ur,  tnsaificient  food,  improper  clothing,  neglect  of  oleanlineBB,  and 
a  dittegBid  of  other  sanitary  requirements* 


•O^eiC  *  Aimtriom  Jimmtl  of  ike  Madwd  Seiaum,  1%$L 

"  ^  Eoai  rar  Tdliectioa  taberooleiiM  algufi  de  k  pi^m^re,**  ParU,  18S7. 

«^Da  la  mioiiigila  taberouIeuM  cbo>  I'aUalt*'     Amkiim  gMtnim  dt  mkkdm^ 
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Diagnosis.— Tubercular  meningitis  is  liable  to  be  confounded  with 
several  other  alTections,  and  can  sometimes  only  be  dtstin^ished  with 
diiBoulty. 

From  simple  meningitis  it  may  be  diagnosticated  by  the  facts  that 
the  onset  of  the  fonuer  is  sudden,  while  the  latter  is  insidious  in  its  ap- 
proach, and  slow  in  the  development  of  its  syniptums;  the  one  g"oea  on 
Htcadily  through  its  course,  the  other  halts  and  remits;  in  the  one  the 
temperature  of  the  body  rises  several  dogreeSj  in  the  other  the  elevation 
is  scarcely  ever  more  than  two  degrees;  in  the  one  there  is  no  hereditary 
tendency,  while  in  the  other  inquiry  will  usually  reveal  the  exijjtence  of 
hereditary  tubercular  predisposition. 

The  mental  symptoms  show  a  marked  difference.  In  simple  tncnin- 
Ileitis  the  delirium  is  often  furious,  and  is  always  very  active;  in  the 
tubercular  form  of  the  disease  the  delirium  is  quiet,  and  alternates  with 
stupor. 

In  typhoid  fever  there  may  be  vomiting  and  headache,  but  the 
bowels  are  not  constipated,  and  there  is  tenderness  over  the  right  hypo- 
gastric region.  Moreover,  tlio  epistaxis,  the  eruption,  and  the  swelling 
of  the  spleen,  which  occur  in  typhoid  fever,  will  aid  in  making  the  diag- 
nosis more  certain. 

Worms  in  the  alimentary  canal  may  give  rise  to  a  set  ol  symptomi 
very  similar  to  those  wliich  form  the  prodromata  of  tubercular  menin- 
gitis. As  Jaccoud  observes,  therefore,  it  ia  well,  whenever  a  child  ex- 
hibits these  symptoms,  to  administer  one  or  two  doses  of  a  strong  ver- 
mifuge« 

A  peculiar  affection,  to  which  young  infants  are  liable*  may  be  mis- 
taken for  tubcrcylar  meningitis!.  It  was  first  described  by  Dr.  Gooch/ 
but  derived  its  name^**hydrocephaloid  disease" — from  Dr.  Marshall 
HalL  I  have  already  alluded  to  this  disorder  under  the  head  of  cerebral 
anaemia.  In  it  the  child  is  irritable,  restless,  starting  at  every  noise, 
moving  in  sleep,  and  often  waking  screaming.  Vomiting  is  frequently 
present,  but  the  bowels  are  loose.  The  whole  appearance  of  the  child 
betokens  exhaustion,  and,  if  due  care  be  not  taken,  death  may  ensue. 
The  absence  of  constipation,  the  history  of  the  case,  and  the  depressed 
state  of  the  fontanelle,  if  this  be  yet  open,  will  suffice  to  render  the 
diagnosis  clear. 

Trousseau  considers  the  irregularity  of  the  respiration  the  most  im- 
portant sign  indicating  the  presence  of  tubercular  meningitis.  "  In  no 
other  disease,"  he  says,  "will  you  meet  with  this  singular  anomaly. 
You  wiU  not  observe  this  unequal  and  irregular  respiration  either  in  the 
essential  convulsions  of  infancy  or  in  typhoid  fever.  I  have  reason, 
then,  for  insisting  on  the  importance  of  the  symptoms." 

Prognosis, — There  is  not  much  to  say  under  this  head.     The  ordi* 

*  "  On  Some  Symptoma  io  CLIldren  erroneously  dUnbuted  to  Congestion  of  tlie  BrtUa.** 
Goocb's  EMajs,  New  Sydonlmni  Society,  1859,  p.  179. 
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naiy  termination  of  the  disease  is  death.  I  have  never  seen  a  ca^  re- 
cover; and,  though  ioatances  with  a  favorable  result  have  been  reported, 
I  am  disposed  to  think  the  diagnosis  of  such  has  been  erroneous.  Drs. 
t Meigs  and  Pepper,'  of  tliirty-one  cases,  had  no  recovery,  though  they 
report  a  case  of  tuberculosis  of  the  meninges — not  tubercular  menin- 
gitis— in  which  recovery  appears  to  have  taken  place,  though  the  cliild 
died  a  year  or  two  afterward  with  dysentery. 

It  seems  ooutrary  to  reason  to  expect  a  radical  cure  in  a  disease  in 
wliiob  the  cause  cannot  be  removed.  Do  what  we  will|  the  tubercular 
it  remains;  and,  as  Jaccoud  remarks,  the  reported  cases  of  recov- 
were  rather  instances  of  a  long  remission  in  the  intensity  of  the 
symptoms.  Seitz,*  in  his  recent  treatise,  asserts  that  the  time  when  cases 
acute  hydrocephalus  were  cured  has  gone  by,  and  that  former  ap- 
It  success  is  to  be  attributed  to  false  diagnosis.  Re  declares  that 
Kaa  never  witnessed  a  case  tenuiuate  favorably. 

Morbid  Anatomy  and  Pathology* — A  question  arises  at  the  outset  of 
in  inquiry  relative  to  the  morbid  anatomy  of  tubercular  meningitis, 
whicli  refers  to  the  essential  character  of  the  disease;  and  that  ia, 
whether  the  gray  semi-transparent  granulations  met  with  on  post- 
mortem examination  are  tubercles,  or  whether  they  are  an  entirely  dis- 
tinct morbid  product  ?  Yalleix^  Rilliet  and  Barthez,  Barrier,  Grisolle, 
Meiga  and  Pepper,  and  others,  regard  them  as  tubercles.  GrisoU©  ex- 
pcmiifn  himself  clearly  on  this  point.  "  We  have  no  doubt,"  he  saya, 
^fchat  these  granulations  are  tubercles  In  a  rudimentary  state;  for  W6 
have  many  times,  in  the  same  subject,  followed  the  morbid  product  in 
lit  different  phases  of  evolution  from  the  amorphous  condition  to  the 
flllty-developed  tubercle." 

On  the  other  hand,  Bouchut,  basing  his  conclusions  maiidy  on  the 
>pical  observations  of  Robin,  is  of  the  opinion  that  the  granula- 
are  formed:  1.  Of  fibro-plastic  elements,  consisting  of  free  nuclei 

fusiform  cells,  and  ovoid  cells.     Tlie  nuclei  are  ovoid  or  spherical, 

generally  very  small,  not  exceeding  0*008  to  0.009  in.  in  diameter. 
3,  Of  a  great  quantity  of  granular  amorphous  homogeneous  matter^ 
whiob  keeps  the  other  elements  strongly  united.  3.  Of  a  few  veasels 
aftd  ftbrea  of  connective  tissue.  Among  all  these  elements  the  tubercu- 
lar oorposoles  of  micrographers  are  not  to  be  found;  and,  therefore,  the 
di^«^***  cannot  be  regarded  as  tubercular  in  character.  M.  Empis'  also 
eooleoda  that  the  microscopical  analysis  shows  that  the  gray  granula- 
iiooB  are  entirely  distinct  from  tubercle.  On  the  other  hand,  it  is 
aB/6god — and  I  am  disposed  to  think  with  force — that  the  moat  which 
Ibo  torestigations  of  M.  itobin  and  others  in  accord  with  him  show,  i% 

*  •  A  P»»ctlcal  Trcatbe  on  the  Dhcasca  of  Children,"  Philadelphia,  laVO.  p.  <16i. 

*  **IMa  McniogitU  TubcrealoM  der  Erwuhaento."    Berlin,  1870,  p.  Mil,  , 
■  *'TnuU  de  la  graaaUc,''  Paria,  180^, 
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that  thcro  is  no  special  cliaracteristic  of  tubercle  which  will  enable  us  to 
deolaxe  with  certainty  that  it  is  present,  and  that  it  does  not  possess  a 
structure  which  is  the  same  in  all  stages  of  its  development.  The  col- 
lateral evidence  goes  very  far  to  support  the  view  that  the  gratiulations 
are  tubercular  in  character. 

The  question  which  also  arLsos,  as  to  whether  the  inOamniation  pre- 
cedes the  tubercuhir  deposit,  or  vice  versa,  is  generally  decided  in  favor 
of  the  prior  appearance  of  the  tubercles.  The  granulations  are  met  with 
in  the  course  of  the  vessels  of  the  pia  mater.  This  membrane  is  always 
more  or  less  inflamed,  and  is  thickened  by  the  infiltration  of  sanguine- 
ous, serous,  plastic,  or  purulent  exudations.  The  granular  or  tubercular 
matter  is  generally  deposited  at  the  base  of  the  brain,  and  in  this  position 
is  doubtless  the  cause  of  the  derangements  of  motility  which  constitute 
so  prominent  a  feature  of  the  disease.  Its  ordinary  seat  is  along  the 
course  of  the  middle  meningeal  artery  and  its  branches.  Sometime) 
though  rarely,  it  is  found  on  the  convexity  of  the  brain. 

The  tissue  of  the  brain  is  not  generally  much  involved,  although  on 
section  the  red  points,  indicative  of  the  situation  of  blood-vessels,  are 
very  much  increased  in  number.  Occasionally  there  are  small  extmva- 
satiotjs  of  blood  found  in  the  gray  substance. 

The  ventricles  arc  distended  by  serum,  and  this  is  sometimes  so  great 
in  quantity  as  to  cause  the  rupture  of  the  septum  lucidum.  The  liquid 
is  either  clear  and  limpid,  milky  from  the  presence  of  pas-globules,  or 
bloody  from  containing  red  coq>uscles. 

The  morbid  anatomy  of  the  lungs  and  other  organs,  although  inter- 
esting in  the  present  connection,  need  not  be  dwelt  upon;  sulhce  it  to 
say  that  tubercular  deposits  are  always  met  with  in  some  one  or  more 
of  the  viscera  and  especially  in  the  lungs. 

Treatment. — In  regard  to  a  disease  so  uniformly  fatal  as  tubercular 
meningitis,  there  is  not  much  to  say.  llie  principal  advice  I  have  to 
give  is,  to  refrain  from  blisters,  antimonial  ointment,  leeches,  and  drastic 
purgatives,  which  have  no  other  effect  than  to  shorten  the  life  of  the 
patient,  and  to  make  his  existence  still  more  intolerable  than  it  is  m^de 
by  disease.  Iodide  of  potassium  does  less  harm,  but  I  have  never 
known  it  do  any  good.  Niemeyer,  however,  recommends  it,  and  many 
will  doubtless  continue  to  employ  it  on  his  authority.  Seitz,*  in  a  work 
of  nearly  four  hundred  pages,  treating  of  tubercular  meningitis  in 
adults,  devotes  less  than  two  pages  to  the  subject  of  trejitment,  and 
speaks  rather  flippantly  of  all  supposed  remedial  measures. 

When  we  have  any  reason  to  suspect  an  hereditary  tendency  to 
tubercular  meningitis,  prophylactic  measures  may  be  used  with  hope  of 
success.  These  consist  in  providing  for  pure  air,  ample  clothing,  nutri- 
lious  food,  and  in  the  administration  of  ood-liver  oil,  iron^  iodine,  and 
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ifVinmoi.  A  climate  not  subject  to  eudden  vicissitudes,  and  of  such  a 
chancier  as  regards  warmth  and  dryness  that  the  patient  can  spend  a 
graai  portion  of  the  day  in  the  open  air,  is  also  a  mutter  of  prime  im- 
portaiioe. 


CLLIPTER  XL 
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StrpPDRATiVE  inflammation  of  the  brain  is  a  very  rare  affection  un- 

iplieated  with  meningitis.  In  this  latter  connection  it  has  already 
aufficicntly  considered.  In  the  present  chapter,  therefore,  I  shall 
it  solely  as  an  independent  lesion,  and  mainly  in  referenoe  to  the 
•itbsequent  formation  of  abscess. 

Symptoms. — ^The  symptoms  of  suppurative  inflammation  of  the  brain 
fifj  aooording  to  the  seat  of  the  lesion,  and  are  rarely  of  such  a  charac- 
ter ft»  to  enable  us  to  say,  with  any  great  degree  of  certainty,  that  we 
IttTO  m  Oftse  of  uncomplicated  encephalitis  before  us.  Nevertheless,  cer- 
tain phenomena  have  been  recognized,  and,  after  death,  the  evidences 
uf  inflamjnation  of  the  brain  have  been  discovered.  But  these  symp- 
are,  many  of  them,  mot  with  in  other  cerebral  disorders,  and  thcre- 
csannot  be  regarded  as  pathognomonic.  It  is  difficult,  if  not  impos- 
sibleiy  to  arrange  them  in  stages;  and  therefore,  after  the  prodromata,  I 
ihall  oonstder  the  phenomena  of  acute  encephalitis  in  accordance  with 
iheir  relati(.»n  to  the  several  functions  of  the  organism  liable  to  be 
tfttslod. 

The  premonitory  symptoms  are  similar  to  those  of  cerebral  con* 
gwtton^  and  doubtless  depend  upon  a  like  pathological  condition.  Thus 
tber«  a^  vertigo,  pain  in  the  head,  noises  in  the  ears,  troubles  of  vision, 
aiunbneas,  and  difHculties  of  speech.  They  never,  however,  last  as  long 
li  lliAy  do  in  simple  congestion. 

8cNxiotimeB  the  first-observed  symptom  of  approaching  encephalitis  is 
lo  epileptiform  convidsion. 

In  the  fully-established  disease  the  phenomena  are  very  decided,  but 
it  Uio  same  time  have  no  necessary  or  constant  relation  with  the  pa» 
tiiolo||7v  as  similar  symptoms  are  met  with  in  other  very  dilFerent  affeo- 


JHtord$^  of  Sttti»ibUU^, — At  first,  there  is  generally  hypenMlliQeiik; 
mtMpqtiently,  auiesthesia.     Headache  is  a  common  symptom,  as  it  is  in 
m  manj  other  cerebral  diaeaaea.     There  is  no  particular  location  of  the 
paiB— eoBMstiiDefl  the  frontal  region,  at  others  the  occipital,  and  again 
■    Ibo  Terticsal  or  parietal  regions,  being  ita  SMkt.     It  varies,  likewise,  as 
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coustriction  only.     It  m  present  from  tbe  very  b<>ginning  of  the  dJseiLse, 

and  usually  continues  through  its  whole  course. 

Pains  are  felt  in  ^  arious  parts  of  the  body,  are  sharp  and  lancinating, 
and  often  attended  with  cramps.  Cutaneous  bypera?sthosia  is  also  oc- 
casionally met  with. 

In  the  next  placc^  there  is  aniesthesia,  with  all  its  acconipaniments 
of  formication,  numbness,  and  other  abnormal  sensations  of  the  kind, 
mainly  affecting  the  face  and  upper  extremities.  As  to  the  special 
senses,  the  sight  is  almost  always  deranged.  Tliere  are  bright  Clashes  of 
light,  iridescent  appearances^  and  photophobia,  all  showing  increased 
irritability  of  the  retina.  The  pupils  are  contracted,  the  conjunctivie 
suffused,  and  the  eyeballs  are  the  seat  of  a  dull,  aching  pain.  Subse- 
quently, the  pupils  become  dilated,  and  vision  is  lost.  Ophthalmoscopic 
examination  shows,  in  the  early  stages,  papillary  infiltration,  with  retinal 
congestion,  and  later,  papillar>^  atrophy  and  granular  degeneration,  the 
results  of  optic  neuritis.  There  is  also,  generally,  double  vision,  to 
which  allusion  will  be  more  fully  made  directly. 

The  hearing  is  at  first  ver^'  acute,  and  even  slifrht  noises  are  mure  or 
less  painful.  Noises  in  the  ears,  of  various  kinds,  are  present.  As  tiie 
rlisease  advances,  the  hearing  becomes  much  impaired,  and  is  gradually 
lost,  in  one  or  both  ears. 

The  taste  and  smell  are  rarely  affected. 

Disorders  of  Motility, — As  with  the  sensibility,  the  motor  organs 
the  body  at  first  exhibit  evidences  of  increased  excitability.  Thus,  there 
are  twitchings  of  the  muscles,  mainly  of  those  of  the  face,  and  clonic  or 
tonic  spasms.  Sometimes  these  last  for  several  days.  Subsultua  is 
especially  noticed  in  the  flexor  tendons  of  the  wmt. 

General  convulsions  may  take  place,  with  or  without  loss  of  con- 
sciousness. Frequently  the  action  is  limited  to  one  side  of  the  body,  or 
implicates  one  side  of  the  face,  or  a  single  limb.  Strabismus  occurs, 
and  double  vision  is  produced,  at  this  stage,  from  spasms  of  one  of  th«^ 
ocular  muscles. 

This  period  of  muscular  excitation  corresponds  very  accurately  with 
the  stage  of  augmented  sensibility. 

It  is  succeeded  by  a  period  of  diminished  motor  power.  Paralynis 
generally  begins  in  a  distant  part  of  the  body,  and  slowly  involves  one 
side.  Thus,  there  may  at  first  be  a  difliculty  in  raising  the  to^s,  or  in 
grasping  things  with  the  fingers;  then  the  knee  becomes  weak,  th< 
flexors  of  the  thigh  follow,  and  the  whole  lirab  drags.  If  the  arm  be  th*i 
first  member  affected,  the  difficulty  advances  from  the  fingers  to  th 
elbow,  and  thence  to  the  shoulder.  Sometimes  the  morbid  action 
tends  equally  on  both  sides  of  the  body,  and  then  the  gait  becoi 
w^eak  and  shuffling.  The  legs  are  spread  wide  apart,  so  as  to  incrt^ 
the  base,  and  keep  the  centre  of  gravity  more  easily  within  it.  T 
knees  are  bent,  the  pel  via  is  flexed  on  the  thighs,  and  the  whole  boihj 
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inclined  forward.  The  face  rarely  escapes.  It  may  be  affected  on  one 
fide  only,  in  which  case  there  is  distortion^  or  there  may  be  a  gradual 
{allure  of  muscular  power  on  both  sides.  The  muscles  connected  with 
tht  0yM  almost  always  suffer.  Ptosis  is  common,  and  external  strabis- 
mus, causing"  double  vision,  accompanies  it,  both  being-  produced  by  the 
implication  of  the  third  or  motor  oculi  nerve. 

■  Dne  side  of  the  face  sometimes  becomes  pcmianontly  contracted, 
^L  md  thus  an  appearance  is  produced  somewhat  resembling  that  which  is 
^^Hittised  by  paralysis  of  the  opposite  side.     It  may  be  distinguished  from 

Hifci  latter  condition,  however,  by  the  fact  that  in  it  the  eyelids  arc  spas- 
I         modically  closed,  and  the  side  of  the  face  much  more  distorted  than 
H     wh<»n  there  is  paralysis  of  the  opposite  side.     The  tongue  is  always,  in 
"     my  experience,  prominently  affected.     The  first  sign  of  diminished  mo- 
tility is  the  frequency  with  w!uch  it  is  bitten,  in  conversation  or  masti* 
k     cation,  and  sometimes  it  is  made  quite  sore,  on  one  or  both  sides,  or  at 
tke  tip,  from  this  cause.    Then  the  patient  discovers  that  long-continued 
itpeaking  causes  a  sensation  of  fatigue,  at  the  root  of  the  tongue,  and 
tbat  A  feeling  as  if  this  organ  were  too  large  for  the  mouth  is  expe- 
rienoed.     Then  articulation  becomes  indistinct,  the  words  are  clipped  or 
ilarred  over,  so  that  at  times  it  is  difficult  for  others  to  understand  what 
-       ha  says. 

■  JJisotders  of  IntcHfgcnce. — The  first  indication  of  mental  weakness 
~       if  the  iUflceptibility  experienced  to  the  influence  of  emotions.     The 

paiiont  will  thus  get  uncontrollable  fits  of  laughing  or  crying  from  very 
liigbt  eaosea,  and  sometimes  from  no  apparent  cause.    These  paroxysnu 

>ftiv  frequently  of  mixed  character,  the  patient  passing  from  laughing  to 
trfiagf  and  ^iee  versa, 
Tbe  memory  begins  to  fail  at  a  very  eaily  period,  especially  as  n»- 
gsfdi  the  names  cf  things.  The  enfeeblement  is  by  no  means,  however, 
ooafioed  to  words,  but  facts  and  circumstances  likewise  fail  to  be  reinem* 
bored*  Gradually  a  c<3ndition  of  complete  dementia  ensues,  and  finally 
I         MIDA,  with  or  without  previous  or  alternating  delirium. 

■  J>i4ord^9  of  ths  F'unctionJt  of  Organic  Lift. — There  is  always 
^L  liMie  excitement  in  encephalitis.  At  first  the  pulse  is  frequent,  rising 
^P'^i^-ttOy  but  as  the  disease  advaiires  it  fulls,  till  toward  the  close  it  goes 

betow  the  normal  standard.  It  is  characterized,  according  to  Barras,^ 
br  A  obamct eristic  tremulousness  (trtmblotttment)^  vfhxoh  he  compares 
to  tlie  unequal  vibratinna  of  a  cord  moderately  stretched.     This  pecu- 

>li:i^  '  U tributes  to  irregular  arterial  dilatation.     According  to  my 

••1^  ',  the  symptom  is  by  no  means  constantly  met  with,  and  it 

eertatnly  is  not  pathognomonic,  for  the  same  peculiarity  of  pulse  is 
foiifid  in  several  other  disorders.  In  a  case,  however,  now  under  my 
oefe,  in  which  there  is  reason  to  suspect  enoephalitis  and  abscess,  the 
libencmiefioQ  is  present  in  a  marked  degree,  not  only  in  the  radial 
>  «*  BirilciiB  ae  la  soditi  m«diaale  d'^maUtion."  Join  ct  Ovtobn.  18SS. 
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artery,  but  in  the  temporal  and  the  angular,  as  it  passes  between  the 
nose  and  the  inner  angle  of  the  orbit. 

The  respiration  in  the  first  stages  is  not  materially  deranged,  but 
later  it  becomes  irregular  and  stertorous,  and  finally  asphyxia  may  take 
place. 

The  temperature  of  the  body  is  elevated  till  the  fever  abates,  and 
paralysis  makes  its  appearance.  The  thermometer  rarely,  however, 
goes  above  103°  Fahr»,  and  is  generally  a  degree  below  this  point. 

The  digestive  organs  usually  show  more  or  less  evidence  of  derange- 
ment. Constipation  is  always  a  prominent  feature,  and  the  appetite 
is  capricious.  At  times  the  patient  refuses  to  eat,  at  others  he  will 
Oram  his  stomach  with  all  kinds  of  edibles.  Deglutition  is  often  troub- 
lesome, and  occasionally  dangerous,  from  paralysis  of  the  pharyngeal 
muscles.  Cases  are  on  record  in  which  death  has  occurred  by  the  food 
becoming  impacted  in  the  throat,  and  several  cases  have  come  under  my 
own  notice,  in  which,  from  a  like  cause,  a  fatal  result  was  barely  pre- 
vented by  the  use  of  very  energetic  measures. 

Moreover,  the  secretions  of  the  mouth  are  almost  always  altered 
either  in  quantity  or  quality,  or  both,  and  the  sensibility  of  the  tongue 
and  faucial  mucous  membrane  is  often  impaired.  Hence,  the  patient  Is 
not  aware  that  ho  has  filled  his  mouth,  and  goes  on  cramming  it  with 
food,  which  makes  an  alimentary  mass  larger  than  can  pass  through 
the  oesophagus.  This,  of  course,  even  without  the  pharyngeal  paralysis, 
interferes  with  the  act  of  swallowing.  The  faeees  are  sometimes  passed 
involuntarily,  but  this  is  almost  entirely  a  feature  of  the  last  stage. 
Nausea  and  vomiting  are  present  more  or  less  from  the  very  first. 

There  may  be  either  retention  of  urine  from  paralysis  of  the  bladder, 
or  incontinence  from  paralysis  of  the  sphincter.  Or  both  conditions 
may  coexist,  giving  rise  to  a  constant  dribbling. 

These  symptoms  may  bo  arranged  in  five  classes,  designated  by  the 
moat  prominent  feature  of  each;  the  paralytic^  the  cowatosc^  the  epi- 
leptifbrm,  the  apoplectiform^  and  the  maniacal. 

Complications  may  and  often  do  arise.  Thus  there  may  be  menin- 
gitis, temporary  congestions,  extravasation  of  blood,  effusion  of  serum, 
or  some  intercurrent  visceral  affection. 

The  tendency  of  acute  encephalitis  \&  to  suppuration  and  the  cousd- 
quent  formation  of  abscess,  and  many  of  the  sj'mptoms  enumerated  are 
due  to  the  supervention  of  this  condition.  Death  ensues  gradually 
from  eihaustion  or  asphyxia,  or  may  take  place  suddenly  from  the 
bursting  of  the  abscess  into  the  ventricles,  or  upon  the  surface  of  the 
brain. 

Causes. — No  age  is  exempt  from  the  disease,  although  it  is  more 
common  in  old  persons  than  in  adults  of  middle  age  or  young  persona. 

It  is  probably  more  frequent  in  males  than  females  solely  from  the 
fact  that  they  are  more  subject  to  the  exciting  causes  of  the  disease. 
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these  are  the  inordinate  use  of  alcoholic  liquors,  venereal  ox- 
extreme  intellectual  exertion,  great  emotional  disturbance,  and 
to  extreme  heat. 
It  may  also  be  induced  by  disease  of  the  internal  ear,  by  erysipelas 
^Sectmg  the  head,  or  by  severe  attacks  ot  scarlet  fever,  small-pox,  or 
(ilh^r  eruptive  disease. 

The  most  common  cause,  however,  is  injury  of  the  brain* 
Diagnosis. — ^The  diagnosis  of  suppurative  encephalitis  is,  in  the  Brsi 
ftag«8|  diJfioult  if  not  impossible;  the  symptoms  being  common,  as  I 
hate  already  said,  to  several  other  disorders.  From  cerebral  hiemor- 
ribge  the  distinction  can  be  made  without  difficulty,  for,  although  en- 
0«{»halitis  may  be  developed  with  rapidity  and  by  an  apoplectic  seizurei 
thi  tendency  is  for  the  subsequent  phenomena  to  become  progressively 
mora  narked,  while  in  hiL^morrhage  there  is  a  gradual  amelioration. 
Ika  {raise  in  hajraorrhage  is  from  the  first  slow  and  regular,  unless  the 
medulla  oblongata  be  the  seat,  while  in  encephalitis  it  is  rapid  and  ir- 

liraingitis  k  always  associated  with  superficial  encephalitis,  and 

keooe  the  symptoms  bear  a  oertain  amount  of  resemblance  to  those  of 

tiie  affection  under  considerution.     But  the  latter  is,  in  general,  charac- 

^^l^ed  by  the  facts  that  the  paralysis  is  more  defined,  both  in  intensity 

^^B location;  that  the  delirium  is  less  acute;  that  the  cephalalgia  is  not 

^^^B&tcnse,  nor  the  delirium  so  prominent  or  constant  a  phenomenon. 

^^Vln  epilepsy  the  paroxysm  is  the  main  phenomenon  of  the  disease. 

Wlien  this  ceases,  the  patient  in  general  recovers  his  ordinary  mental 

booltiea,  but  the  epileptiform  seizures  of  suppurative  encephalitis  are 

Il0fer  followed  by  complete  intellectual  reatoratioo. 

The  disease  with  which  it  is  most  likely  to  be  confounded  is  that 
vUcb,  from  its  obvious  characteristics,  is  denominated  general  paralysis. 
tluiQW  of  no  diagnostic  marks  between  the  two  conditions,  except  that 
gvcn]  paralysis  is  usually  of  longer  duration,  and  is  ordinarily  cfaarac- 
Umtd  by  a  peculiar  form  of  mental  aberration — the  diiire  des  grath- 
iaiw  of  the  French. 

Tha  ijinptoms  duo  to  tumors  are  often  almost  identical  in  character 
*iih  those  attendant  on  abscess*  The  history  of  the  case  is  our  only 
W«  guide.  The  fact  that  the  brain  has  received  an  injury  of  some  kind 
_  "ill  todioate  suppurative  encephalitis  as  the  probable  difficulty.  A  lady 
I  %M  the  moment  of  writing  this,  under  my  charge,  who  has  been  suo- 
r  Olvitely  treated  by  several  of  the  most  skillful  diagnosticians  of  this 
Wf,  at  times  for  abscess,  and  again  for  tumor,  and  I  venture  to  say  that 
Boone,  without  the  aid  of  a  post-mortem  examination,  can  say  which 
lasoqaxtsta. 

hoglOCis. — Suppurative  encephalitis  is  invariably  fatal,  if  the  dis^ 
iMadoeenot  ti*nninate  in  resolution.     As  Jaccoud,  however,  remarka^ 
^^HM  of  alleged  cure  before  the  stage  of  suppuration  is  reached  must 
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always  have  an  clement  of  uncertainty  about  them,  and  do  not  ther^ 
fore  permit  us  to  tnitigate  the  unfavorable  character  of  the  prognosis. 
Drs.  Gull  and  Sutton,'  while  stating  that  there  ia  nothing  in  the  morbid 
anatomy  of  cerebral  abscess  which  makes  it  necessarily  an  incurable 
affection,  admit  that  ]>ractica]ly  it  is  irremediable.  In  this  opinion  I 
unhesitatingly  concur. 

Morbid  Anatomy  and  Pathology,— Suppurative  encephalitis  is  a  local 
disease  restricted  in  its  action,  and  hence  a^ecting  a  limited  and  well- 
defined  region  of  the  cerebral  tissue.  This  may  vary  from  the  size  of  a 
walnut  to  that  of  the  closed  fist^  and  is  ordinarily  irregularly  spherical 
in  shape*  Although  never  of  a  dlGtused  character,  there  may  be,  at  the 
same  time,  several  centres  of  inflammation.  The  part  most  frequently 
affected  is  the  gray  matter  of  the  cerebrum — the  morbid  process  in- 
volving the  white  substance  in  its  progress.  Next,  the  cerebelltmi  ap- 
pears to  be  a  favorite  seat.  The  corpora  striata,  and  the  optic  thalamic 
are  also  frequently  involved. 

It  sometimes  happens  that  the  pus  which  results  from  the  inflamma- 
tory action  is  not  collected  in  a  cavity,  but  ia  infiltrated  into  the  sub- 
jacent tissue.  In  such  cases  there  is  no  well-defined  absceaa,  but  a 
pulpy  muss  is  foutid  on  examination  after  death,  consisting  of  the  ele- 
ments of  the  brain-substance  in  a  more  or  less  disorganized  conditiong 
with  those  of  the  blood  intermingled  with  pus — ^the  whole  of  a  greemsb* 
yellow  color. 

Again,  there  may  be  a  collection  of  pus^  but  at  the  same  time  the 
walk  are  imperfectly  formed,  and  there  is  infiltration  to  some  extent. 
Lastly,  the  purifonn  deposit  h  entirely  limited  by  a  membrane  consist- 
ing of  connective  tissue,  and  forming  a  cyst.  The  cerebral  substance  la 
contact  with  the  walls  of  an  abscess  gradually  breaks  down,  and  henoa 
the  cavity  undergoes  constant  enlargement  in  all  directions,  but  espe- 
cially in  the  lines  of  least  resistance.  If  the  abscess  is  near  the  stirfaoe 
of  the  hemisphere,  the  tendency  is  to  enlarge  toward  the  external 
periphery  ;  if  it  is  situated  in  the  central  part,  in  the  corpora  striata  or 
optic  thalami,  the  absorption  of  the  peripheral  tissue  takes  place  in  the 
direction  of  the  ventricles.  In  the  first  instance,  when  the  rupture  en- 
sues, the  pus  will  be  extravasated  into  the  cavity  of  the  arachnoid;  in 
the  second,  it  will  be  poured  out  into  the  ventricular  cavities.  In  either 
oaae,  coma  and  death  will  result  if  the  amount  of  pus  be  suflioiently 
hirge.  It  has  happened  that  the  pus  has  escaped  from  the  cranium  by 
the  noae  or  ear,  A  lady  now  under  my  charge  experienced  this  result 
several  weeks  since;  a  large  quantity  of  purulent  matter  making  its 
exit  through  the  posterior  nares.  She  is  still  alive,  in  full  possession  of 
her  reasoning  faculties,  and  her  articulation  pcrfnct,  but  with  the  1< 
of  sight  in  both  eyes,  paralysis  of  the  right  side  of  the  face,  the 
arm,  and  leg,  and  suffering  the  most  intense  and  constant  pain  in 
*  '*  Abscess  of  the  Brmin,"  Reynolds's  "  Splem  of  Medicine,"  toL  U.,  p.  544. 
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The  seat  of  the  lesion  la  probably  partly  in  the  right  half  of  tlie 
pons  Varolii.  The  suppurative  action  is  doubtless  still  going  on,  and  I 
regard  her  death  as  inevitable.' 

The  Bubstanoe  of  the  brain  in  contiguity  with  the  abscess,  as  alread}' 
elated,  undergoes  disintegration.     This  is  in  the  nature  of  softening. 


CBBOKIC   CBREBKAL    ABBCESS. 


r  Suppurative  inflammation  of  the  brain,  terminating  in  the  formation 
fd  afaioess,  may  be  of  a  chronic  character,  the  course  of  the  disease  cx- 
^— ^■■g  over  several  months.  This  is  especially  apt  to  result  from  dis> 
mme  of  the  internal  ear. 

Gases  have  been  reported  by  Abercrombie,'  Lallemaml,*  Toynbee,* 
Bibidre,*  and  others,  and  three  have  come  under  my  own  observation. 

Cfaxooic  abscess  may  also  result  from  injuries  of  the  brain  or  skuJl, 
and  from  suppuration  set  up  around  a  clot  due  to  extravasation  of 


As  in  the  acute  form  of  tho  disease,  there  are  no  very  characteristic 
■jnaptoms  indicating  the  formation  of  abscess.  Indeed,  in  some  ci^sea 
tjiero  are  no  symptoms  at  all  referable  to  the  brain  for  the  whole  period 
of  tlie  course  of  the  disease,  till  a  short  time  before  death.  A  great 
part  of  a  lobe  may  be  destroyed,  and  even  both  anterior  lobes  almost 
iatiz«Iy  obliterated,  and  the  patient  continue  to  manifest  his  ordinary 
46gr«e  of  intelligence. 

Ribi^re*  baa  collected  a  number  of  interesting  cases,  several  of 
which  almost  overturn  some  of  our  most  deBnite  ideas  of  cerebral  physi- 
cJogy  and  pathology.  Thus,  he  cites  (Observation  II.)  the  case  of  a 
mmn  who  entered  the  Hdpital  de  la  Piti^  January  27,  1866.  The  pa- 
timi  waa  depressed,  answered  questions  with  dithculty,  and  complained 
of  a  Tiolent  pain  in  the  head.  The  symptoms  were  supposed  to  indi- 
esle  IIm  exiBtenoe  of  typhoid  fever.  Two  days  subsequently  a  purulent 
waa  noticed  from  the  right  ear,  and,  the  pain  in  tlie  head  per^ 
tho  diagnoaia  was  changed  to  suppurative  otitis,  with  probable 
of  the  petrous  portion  of  the  temporal  bone.  Leeches  were  ap- 
|ilie(l  bvliind  the   ears  and  purgatives  administered,   after   which   the 

*  Thit  pfttient  died  f hortly  »fWr  the  foregoing  lines  were  written.  She  gTsdimUj  piuied 
lolp  m  elate  of  profound  com*,  in  which  aute  death  occurred.    The  ptis  oontiaued  to  be 

ta  ■mall  quantity  up  to  the  last,  ead  miofoeeopecel  exatainetion  diecloeed  Ibe 
of  fMn^oa  oelli  coatelning  gnoolar  matter,  oil^globules,  and  other  remains  of 
rvoQi  ttaitie.    No  post-mortem  examtnation  ooald  be  obtaiBed. 

*  **0m  Obraak  laflammetion  of  the  Rntb  end  iu  Mmbranee,**  SMnbttr^k  Mtdiml 
jg^MJJimn^,  vol  SvS.,  1818^  p.  S«6,  «<  90^. 

«  •The  Dfaeeeee  of  the  Ear.**  eic^  PhiUdelphla,  1890. 

*  *  Dee  ebc^  de  Teaciphale  eon*4outtfa  k  U  carie  da  rocher."      ThW  de  PeHi, 

*Op.ciL 
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patient  felt  fio  far  well  that  ho  determined  to  leave  the  hospital.  He 
went  to  work  again,  and,  ou  the  12th  of  February,  attended  a  balL 
The  following  morning,  pus,  mixed  with  blood,  was  discharged  from 
the  right  ear,  and,  the  teodency  to  stupor  reappearing,  he  again 
prej^ented  himself  at  the  hospital.  It  was  then  ascertained  that  the 
flow  from  the  ear  had  begiin  several  years  previously,  but  had  ceased 
for  tlie  two  years  immediately  preceding  his  first  entrance  into  the^ 
hoBpitaL 

On  the  14th  he  was  in  a  state  of  not  very  intense  stupor,  since  hi 
w&s  able  to  oomplain  of  the  pain  in  the  head;  his  pulse  was  60,  full  and 
bard,  and  pus  was  passing  from  the  right  auditory  canal.  By  the  16th 
of  February  the  stupor  had  increased.  There  was  no  paralysia,  devi- 
ation of  the  face,  nor  alterations  of  sensibility.  The  patient  uudi^r* 
stood  questions  put  to  hira,  but  answered  slowly  and  imperfectly.  The 
eyelids  were  closed,  light  appeared  to  be  unpleasant,  and  the  purulent 
flow  still  continued.  He  died  at  nine  o*clock  that  night,  without  cun- 
vulsioofl. 

The  post-mortem  examination  of  the  head  revealed  the  following 
condition : 

The  externa!  auditory  canal  was  filled  with  desiccated  purulent  mat- 
ter; there  was  neither  abscess  nor  abnormal  redness  about  the  ear. 

The  superior  longitudinal  sinus  was  gorged  with  blood,  the  vein« 
were  black  and  dilated;  the  bmin  appeared  congested,  but  a  yellow 
tint  of  the  right  cerebral  lobe  was  noticed.  At  the  inferior  face  of  tbii 
lobe,  where  a  rupture  had  occurred  in  handling  the  brain,  a  quantity  of 
pus  estimated  at  one  hundred  grararaes  (about  three  ounces)  flowed 
out.  This  was  of  a  greenish  color,  and  of  offensive  odor.  The  cavity 
left  was  about  the  size  of  a  heo*8  egg,  and  was  bounded  by  red^  indu- 
ratedf  and  thick  walls.  Tlie  pus,  which  during  life  had  flowed  from  the 
auditory  canal,  had  not  come  from  the  abscess,  but  from  the  carious 
petrous  portion  of  the  temporal  bone. 

Around  the  abscess  the  substance  of  the  brain  was  yellow  and  soft- 
ened- Three-fourths  of  the  middle  and  posterior  lobes  were  infiltrated 
with  pus  and  softened  in  texture.  The  capillaries  were  not  visible  to 
the  naked  eye;  the  convolutions  of  the  island  of  Reil  were  not  recog- 
nizable, and  the  neighboring  convolutions  were  not  now  distinct.  Tlie 
corpus  striatum  of  the  right  side  was  healthy  in  its  anterior  fourth.  In 
the  rest  of  its  extent  it  was  softened.  The  optic  thalamus  was  also 
softened,  as  were  likewise  the  roots  of  the  optic  nerve.  We  see  that, 
in  this  case,  as  Ribi^e  remarks,  a  considerable  abscess  had  destroyed,  in 
great  part,  the  corpus  striatum  and  optic  thalamus,  and  that,  neverthe- 
less, the  patient  had  been  able  to  work  till  within  a  few  days  of  hi* 
death,  and  was  so  slightly  paralyzed  as  to  be  able  to  attend  a  public 
baU.  Aside  from  a  certain  hebetude,  the  intellectual  faculties  were  not 
deranged. 
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Aootber  patient  observed  by  Ribifere  presented  an  entire  absence 
of  oerebral  troubles,  no  paralysis,  no  contractions^  no  oonvulsions;  the 
■ensibility  was  intact,  and  the  inteUigonce  was  active.  Nevertheless, 
tb^TO  was  a  degree  of  stupidity  expressed  in  the  oountenanco,  and  the 
eiprassion  was  dull.  Still  there  is  almost  always  some  pain  in  the  head, 
which  may  be  irreg-ular  as  regards  its  lot^ation  and  character,  or  may 
M  cooiined  to  one  particular  spot. 

In  one  of  the  cases  under  my  observation,  there  was  very  acute  pain, 

ilmoat  constant  nausea  or  vomiting,  a  strong  tendency  to  coma,  and 

iMMnipIegia  of  the  left  side,  coexisting  with  purulent  discharge  from  the 

light  ear.    The  patient,  who  had  a  short  time  previous  suffered  an  attack 

of  toarlet  fever  to  which  the  ear-trouble  was  due,  died  suddenly^  ooma- 

bot  without  convulsion.      Examination  after  death  showed  the 

of  caries  of  the  petrous  portion  of  the  temporal  bone,  and  an 

containing  about  two  ounces  of  pus  in  the  middle  lobe  of  the 

riglii  hemisphere.     The  right  corpus  striatum  was  softened  in  about 

laXf  of  it4  extent. 

la  the  other  case  there  had  been  profuse  discharge  from  the  right 
car  for  several  years,  unattended  by  any  cerebral  symptoms  except 
MOMional  pain  and  headache,  which  were  supposed  by  the  family  to  be 
diM  to  gastric  derangement,  and  for  which  no  medical  advice  was  ever 
One  morning  the  patient,  a  young  lady,  twenty  years  of  age, 
taddenly  roused  from  bed  by  an  alarm  of  fire.     In  hfr  hurry  to 
herself,  and  in  the  confusion  of  the  moment,  she  struck  her  head 
against  the  edge  of  an  open  door.     She  immediately^  felt  a  severe  pain 
IB  IIm  head  and  cried  out^  but  almost  instantly  sank  down  to  the  floor 
ni  A  stupor,  from  which  she  never  emerged,  death  ensuing  within  five 
iMMitm,     Oq  removing  the  calvarium  a  large  extravasation  of  pus  was 
disooYered  under  the  arachnoid,  covering  the  right  hemisphere,  and  it 
Ascertained  that  an  abscess,  the  cavity  of  which  was  as  large  as  a 
I  orange!,  had  occupied  the  middle  lobe,  and  had  burst  through  the 
superior  surface  by  rupturing  the   cerebral   substance.      The 
portion  of  the  temporal  bone  of  that  aide  was  carious,  and  com- 
iBonicated  by  several  very  small  openings  with  the  absoesa. 

Whea  speaking  of  cerebral  ha?morrhage,  I  have  referred  to  another 
CMMC  in  which  there  was  abscess  of  the  oerebellura,  produced  by  injury 
of  thd  akaU.  In  this  instance  there  were  notable  symptoms,  vertigo, 
Qonvillaions,  nausea,  vomiting,  and  violent  pain  in  the  back  of  the  head. 
Al  fiywt  there  was  no  paralysis,  but  the  patient  subsequently  became 
pAfB|»legks,  and  died  in  convulsions.  Kxamination  after  death  disolQaed 
All  abioeaa,  the  cavity  of  which  oomprehended  nearly  the  whole  of  the 
Ml  lobe  of  the  ocrebeUum. 

Frol.  Roosa,'  while  expressing  the  opinion  that  a  suppurative  pro* 

B  *  ^X  fradkal  Treatise  oa  DUeMea  of  the  Ear,  indttdlog  the  Aoatomy  of  Ihe  OrgKn^** 

^Lb«s  Tnd^  Wmua  Wood  k  Oo.,  187S,  p.  44a. 
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coss  uf  the  ear  is  probably  necessary  for  t!io  production  of  ao  abscess 
of  the  brain,  reports  a  case  whioh  leads  htm  to  suspect  that  there  may 
be  such  a  thing  as  a  chronic  cerebral  abscess  leading  to  disturbing  aural 
symptoms,  such  as  tinnitus  aurium,  and  pain  in  one  side  of  the  head, 
without  any  primary  aural  affection*  He  treated  a  gentleman,  of  about 
twenty-nine  years  of  age,  for  some  months  for  such  symptoms  as  have 
been  indicated,  and  M'hen  he  died  a  cerebral  abscess  was  found.  He 
could  hear  the  watch  for  but  three  inches  from  the  left  ear,  which  wa« 
the  affected  one,  and  the  drum  membrane  was  sunken.  Prof.  Roosa 
supposed  tlie  case  to  be  one  of  chronic  proliferous  inflammation  of  the 
middle  car.  The  patient  got  no  relief;  he  became  very  despondent  on 
account  of  his  tinnitus  aurium,  and  gave  up  his  business  and  died  at  Sag 
Harbor,  Long  Island,  of  malignant  pustule,  about  two  years  and  a  half 
after  Prof.  Koosa  first  saw  him,  and  throe  years  and  a  half  after  his  first 
aura!  symptoms. 

Dr.  George  A.  Sterling  made  a  post-mortem  examination,  and 
found  great  injection  of  the  pia  mater  over  the  petrous  portion  of  t 
temporal  bono,  and  an  abscess  about  the  size  of  a  ten-cent-piece  in  t 
brain-substance.  It  was  bounded  by  inflaomiatory  adhesions,  and  con- 
tained about  ten  drops  of  pus.  The  abscess  was  situated  on  the  left 
side^  in  the  superior  lobe,  one  inch  from  the  median  line,  and  two 
inches  from  the  coronal  suture.  In  this  case  there  had  never  been  a 
suppurative  inflammation  of  the  ear. 

The  fact  that  abscess  of  the  brain  may  occur  without  being  preceded 
or  accompanied  by  suppuration  of  the  ear  b  beyond  doubt. 

Although  recovery  from  chronic  abscess  of  the  brain  never  takes 
place,  yet  life  is  often  prolonged  for  several  years,  even  when  there  may 
be  marked  symptoms  of  cerebral  disorder.  And  when  death  occurs  it  ii 
generally  suddenly,  with  or  without  obvious  exciting  cause. 

Treatment.— The  treatment  of  acute  suppurative  encephalitis  is  alto- 
gether palliative.  Symptoms,  such  as  pain,  vertigo,  and  vonuting,  may 
be  controlled  to  a  certain  extent.  I  have  derived  considerable  benelit 
from  the  extract  of  Indian  liemp,  given  in  conjunction  with  the  bromide 
of  potassium.  The  doses  of  Squircs's  extract  may  range  from  half  a 
grain  to  two  grains  three  times  a  day,  with  from  thirty  to  forty  grains 
of  the  bromide,  either  of  potassium  or  sodium.  The  pain  and  irrita- 
bility of  the  nervous  system  are  greatly  lessened  by  these  remedies,  and 
thus  the  patient's  condition  rendered  more  tolerable. 

When  there  is  reason  to  suspect  a  syphilitic  origin,  mercury  a 
iodide  of  potassium  may  be  administered  theoretically  with  some  p: 
pect  of  success,  but  practically  with  very  little  benefit.  The  medicin€*s 
should  bo  given  in  frequently-repeated  doses — calomel  being  the  prefer- 
able mercurial — ^o  as  to  bring  the  system,  as  soon  as  possible,  under 
their  influence, 

Bloodlettinii;    local  and  general,  blisters,   tartar-emetiO|   and  other 
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neMOios  calculated  to  depress  the  powers  of  the  system,  are  worse  than 

In  suppurative  disease  of  the  interna]  ear,  probably  due  to  caries  of 
the  petrous  portion  of  the  temporal  bone,  preventive  measures  against 
obroiiio  abscess  may  do  something.  Leechea  applied  to  the  mastoid  pro- 
MSSy  and  blisters  behind  the  ear,  are  indicated,  and  mercury  with  iodide 
of  potassium  will  afford  a  chance  of  a  beneficial  result.  The  solution  of 
tile  biclilonde  of  mercury  with  iodide  of  potassium  in  water  constitutes 
in  eligible  preparation.  The  flow  of  pus  should  be  facilitated,  and  tbo 
jvopriotj  of  trephining  the  mastoid  cells  may  be  a  question  for  consid- 
emikm.  The  management  of  injuries,  with  a  view  to  preventing  abscess, 
U  to  be  conducted  upon  very  obvious  surgical  principles. 

NoTX. — Under  the  name  of  Cerebkia  l)r,  Charles  Elam  *  has  do- 
acribed  an  affection  of  the  brain  which  he  defines  as  **a  spontaneous, 
scute  general  inflammation  of  the  substance  of  the  brain  uncompli- 
cmied  with  meningitis."  Dr,  Elam  haa>  in  my  opinion,  adduced  very 
■trong  evidence  of  the  existence  of  such  a  disease,  but  I  am  not  quite 
sute  that  the  symptoms  and  morbid  anatomy  are  sufficiently  character- 
istic to  warrant  at  present  its  introduction  into  our  nosology  as  a  patho 
logical  entity.     He  says  : 

•*  It  is  a  disease  which  may,  perhaps,  occur  at  any  period  of  life, 
althon^  I  have  never  seen  it  before  eight  nor  after  thirty-six  years  of 
«gie.  It  is  certainly  much  more  frequtmt  between  ten  and  thirty  than 
at  any  other  ages.  It  is  uniform  in  its  commencement  as  its  termina- 
ticwi.  It  begins  with  vomiting,  and  it  ends  with  death.  The  inter- 
■kodiate  phenomena  are  not  very  striking,  and  the  duration  is  from 
thirty-six  hours  to  twelve  days,  ft  differs  in  the  most  marked  manner 
fRMD  tbe  forms  of  encephalitis  hith*>rto  described,  in  its  causation,  ita 
Modo  of  invasion,  its  progress,  and  its  morbid  anatomy." 

I  cite  the  following  case,  which  will  give  a  good  idea  of  the  affeo- 
tioD  in  question  : 

*•  U.  F.,  a  boy,  aged  ten,  previously  in  good  health,  vomited  once 
Mt  the  morning  of  June  10th.  In  the  evening  I  saw  him,  and  was  in- 
foitD«d  that  be  was  then  much  better.  He  had  complained  slightly  of 
b—dache  at  the  moment  of  vomiting,  but  there  was  little  or  no  remains 
of  Ike  pain  afterward.  He  was  not  in  bed^  and  seemed  very  much  in  bis 
mmaH  state,  except  some  little  languor.  The  pulse  was  about  seventy, 
regular  and  moderate  in  tone.  The  tongue  was  slightly  furred,  and 
tbe  bowels  not  quite  so  regular  as  in  ordinary.  He  denied  positively 
Mid  repeatedly  having  any  pain  in  the  head,  or  feeling  ill  in  any  way» 
I  Mild  detect  no  such  alteration  in  the  pupils,  nor  such  modification 
In  Mij  visible  or  perceptible  organ  or  function,  as  to  lead  me  to  suspeot 

I  "Ob  Csnbria  vmI  eUwr  DiswMfl  of  the  Dr«i<*  Lcmdon,  IBlt,  p.  82. 
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serious  diaeaae.  My  prescriptions  were  little  more  than  formal  direc- 
tions as  to  diet  and  general  managemiint. 

**For  reasons  unnecessary  to  mention,  I  called  at  the  house  the 
next  day,  about  11  a.  m.  The  mother  said,  in  answer  to  my  inquiries, 
that  her  son  must  be  better,  he  bad  slept  so  well,  and  was,  in  fact, 
asleep  still*  This  at  once  excited  my  suspicions,  and,  going  up-ataira, 
I  found  the  boy  pulseless,  rather  cold,  and  unable  to  be  roused  to  any 
degree  of  consciousness.  From  this  condition  he  never  rallied,  and  he 
died  the  same  afternoon,  about  thirty-two  hours  after  the  vomiting. 

^^  Post-mortem  Examination^  Thirty-Jive  Hours  after  Death. —  No 
trace  of  disease  in  the  stomach,  or  any  of  the  abdominal  or  thoracic 
organs.  Head, — ^The  sinuses  a  little  more  full  than  usual,  but  the 
membrane  showing  no  signs  whatever  of  disease.  There  was  no  effu- 
aion,  except  to  a  very  trifiing  amount  in  the  lateral  ventricles.  The 
brain-substance  alone  showed  marks  of  pathological  change,  being  very 
closely  dotted  with  red  spots  ;  the  gray  matter  was  darker  than  usual, 
and  the  white  matter  slightly  rosy.  The  texture  of  the  brain  seemed 
to  be  almost  normal,  neither  being  softer  nor  harder  than  the  average* 
There  was  no  microscopical  examination  made  of  any  part  of  the  brain; 
but  no  doubt  remained  on  the  mind  that  this  was  a  case  of  pure,  un- 
complicated, idiopathic  inflammation  of  the  brain-subatanoe.'* 

In  another  case  "the  whole  mass  of  the  brain  was  so  altered  in 
texture  by  inflammatory  action  that  it  could  not  support  its  own 
weight,  nor  hold  together.  No  sooner  w^as  it  removed  from  the  head, 
and  placed  on  a  dish,  than  it  gave  way,  falling  prone  together  and 
flattening  like  an  imperfectly -made  form  of  jelly,  llie  commhssuTM 
were  all  raptured  by  the  weight  of  the  hemispheres.  The  white  mat- 
ter of  the  brain  was  throughout  soft,  and  pinkiah  in  color.  On  cuttijig 
it|  it  smeared  the  knife  with  a  streaked  stain.  Microscopically  ex* 
amined  there  was  no  pus,  but  an  abundance  of  exudation  corpuscles.'' 

My  reasons  for  somewhat  doubting  that  these  were  cases  of  "a 
special  cercbritis,  uncomplicated^  general,  and  Idiopathic,**  are  ;  That 
the  structural  changes  may  have  begun  long  before  they  were  evi- 
denoed  by  any  notable  symptoms,  and  hence  may  have  existed  for 
some  time  before  coming  under  Dr.  Elara's  notice,  and  that  the  con- 
dition discovered  after  death  may  have  resulted  from  occlusion  of  some 
on©  or  more  of  the  cerebral  blood-vessels.  Nevertheless  I  am  inclined 
to  think  that  Dr.  Elain  has  made  out  his  case;  at  any  rate,  he  has  made 
a  very  interesting  and  important  contribution  to  cerebral  pathology. 
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CH^VPTER  Xn. 

DlFrUSMJ)    CSEE3RAL    SCLEROSia, 

Bt  diffused  cerebral  sclerosis  is  to  be  understood  a  morbid  condition 
of  some  part  of  the  brain  chtkraoterized  by  induration  and  atrophy  of 
tbe  tissue,  and  not  distinctly  circumscribed  except  by  the  anatomical 
Hmita  of  the  region  affected. 

It  is  not  a  disease  which  can  be  recognized  with  any  great  degree  of 
ty  or  even  of  probability  during  life.  It  ib,  however,  a  well- 
palhological  condition,  giving  rise  to  very  prominent  syraptoma. 
Of  iMie  years  the  affection  has  not  been  much  noticed,  except  incident- 
tBy,  by  a  few  writers  of  special  treatises — ^though^  under  tbe  name  of 
"induration  of  the  brain,"  it  received  considerable  attention  many 
jemn  ago. 

Tbe  symptoms  by  which  it  is  characterized  are  by  no  means  peculiar 
to  it,  though,  when  taken  collectively,  they  give  us  some  reason  to  diag- 
BO0tioat«  sclerosis  as  their  cause.  A  number  of  oases  have  come  under 
mj  ol»erration  in  which  the  lesion  was  probably  diffused  cerebral  sclero- 
li« ;  but  I  have  never  had  the  opportunity  of  verifying  my  diagnosis  by 
post-mortem  examination.  The  remarks,  therefore,  which  I  shall  make 
on  the  morbid  anatomy  will  mainly  be  based  upon  the  studies  and  obser 
fStioiias  of  other  writers. 

SynptOOlB. — The  symptoms  of  diffused  cerebral  sclerosis,  like  so  maoy 
other  brain-affections,  are  connected  with  the  mind,  with  sensibility,  and 
wRb  the  power  of  motion.  It  generally  makes  its  appearance  during 
infancy,  and  produces  an  arrest  of  development  in  the  part  of  the  brain 
and  consequently  in  certain  parts  of  the  body.  The  initial 
leoa  are  those  of  congestion  and  inflammation,  during  the  couibb 
of  which  epileptic  convulsions  frequently  ensue.  These  may  be  few  in 
r,  and  may  cease  in  a  few  days,  or  they  may  be  very  frequently  re- 
and  last  for  several  years,  or  during  the  whole  Ufo  of  the  patient. 
Tbe  mind  remains  undeveloped,  speech,  if  already  acquired,  often  becomes 
inpciffect)  and,  if  not  yet  present,  may  never  be  commenced.  The  limbs, 
■PBttUyonly  onone  side  of  the  body,  become  paralyzed,  and  do  not  grow 
wHh  tbo  iBiiie  rapidity  as  thoR<?  on  the  sound  side.  Contractions  an 
ir«rj  apt  to  take  place,  from  the  fact,  probably,  that  the  normal  degree 
of  antagonism  between  the  muscles  is  destroyed,  and  that  those  not  ao 
tVQoh  paralysed  as  others  draw  the  limbs  in  the  direction  of  their  action. 
It  ii  qitHe  common,  therefore,  in  the  affection  under  consideration,  to 
find  the  fingers  drawn  into  the  palm  of  the  hand,  the  wrist  flexed  on  the 
forainit,  the  forearm  on  the  arm,  and  the  arm  drawn  backward  by  the 
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action  mainly  of  the  latissimua  dorsi.  In  tho  lower  limbs,  club-feet  are 
produced  in  a  similar  manner. 

It  is  not  uncommon,  too,  to  find  one  or  more  senses  weak  or  alto- 
gether lost,  find  the  general  sensibility  of  the  body  diminished  on  one 
side. 

The  urine  and  fa*ces  are  often  passed  involuntarily,  or  else  the  patient, 
from  never  having  acquired  a  sense  of  propriety  or  cleanliness,  paaaea 
them  whenever  he  chooses,  at  any  time  or  place. 

With  this  general  idea  of  the  symptoms,  I  proceed  to  refer  some- 
what at  length  to  its  bistcry,  in  the  course  of  which  I  shall  quote  aerera] 
cases  in  illustration  of  its  progress. 

The  first  to  direct  specific  attention  to  the  disease  under  consideration 
was  M.  PineV  the  younger,  who,  in  a  memoir  read  before  the  French 
Academy  of  Sciences,  May  27,  1822,  brought  forward  several  cases  in 
illustration  of  what  he  denominated  "  induration  of  the  brain."  I  quote 
the  first  case  in  full  as  a  typical  example  of  the  affection: 

Beler,  aged  eighteen  years,  an  idiot  from  birth,  was  admitted  into 
the  Salpetri^re  Hospital,  June  1,  1821,  The  patient  was  paralyzes!  in  the 
left  arm  and  leg.  She  could  not  use  this  arm,  for  the  hand  was  strongly 
fieied  on  the  foreann,  and  could  not  be  extended.  She  walked  with 
great  difficulty,  dragging  the  left  leg.  Her  intellectual  faculties  were 
very  much  restricted  ;  she  comprehended  oidy  the  questions  which  were 
addressed  tc  her  relative  to  her  health,  her  intelligence  not  extending 
beyond  that  point.  She  had  also  great  difficulty  in  articulating  the 
words  yes  and  no,  which  were  the  only  words  she  ctjuld  speak.  She  had 
no  particular  habit,  was  always  calm  and  tranquil,  and  had  to  be  antici- 
pated in  all  her  wants.  She  was  subject  to  occasional  attacks  of  epi- 
lepsy j  but,  when  the  paroxysms  came  on,  she  had  fits  almost  without 
Intermission  for  thirty  or  forty  hours.  They  returned  about  every 
twenty-five  days.  On  the  4th  of  December,  1821,  the  patient  was  taken 
with  a  series  of  epileptic  fits,  almost  continual  in  character,  which  lasted 
during  four  days,  the  paroxysms  succeeding  each  other  with  inoonceiT- 
able  rapidity.  Durhig  these  continuous  convulsions  the  right  limbs 
were  affected  with  violent  movements.  The  left  limbs,  which  had  been 
paralyzed  for  a  long  time,  were  also  strongly  agitated,  aod  the  general 
sensibility  was  abolished.  The  face  was  red,  the  eyes  were  twisted,  the 
dejections  were  passed  lu voluntarily,  the  pulse  was  frequent  and  irreg- 
ular, and  the  respiration  unequal  and  jerking.  The  patient  died  on  the 
fourth  day,  without  there  having  been  any  remission  in  the  s^-mptoms. 

PoH-mortem  En'aniination. — **  General  marasmus  ;  remarkable  ema- 
ciation of  the  paralyzed  limbs.  The  cranium  waa  thick,  ebumated,  and 
rery  hard  to  break.  The  meninges  were  pale  and  healthy.  The  right 
lobe  [hemisphere]  of  the  brain  was  very  much  smaller  than  the  left,  it 

*  '^Recherchca  d^ftnatomie  pathologique  flur  FendnrdsseiDcnt  du  ayHfeme  nerreua,** 
Jamttal  d4  J'hytiofo^e  de  Moffmdie^  tome  il,  182^,  p.  191,  et  mq. 
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was  atrophied  ;  the  convolutions  were  tdniost  obliterated  and  very  small, 
«^>ecially  in  the  frontal  and  occipital  regions.  They  were  large  and 
deep  in  the  inferior  part.  The  cortical  substance  was  thicker  than  it 
geDenlly  is;  the  lateral  ventricle  was  very  small  and  dry.  The  sub- 
ftanco  of  the  brain,  throurrhout  the  whole  extent  of  this  right  lobtJ 
[bemispbere],  and  notably  above  the  ventricle,  was  of  remarkable  hard* 
oeaSy  ami  it  was  torn  'w-Ith  difficulty  by  the  fingers,  the  tissue  separating 
in  longitudinal  bands  which  converged  toward  the  corpus  striatum. 

"The  left  lobe  [hemisphere]  of  the  brain,  much  more  developed 
than  th«5  right,  was  of  the  softness  and  consistence  of  the  healthy  brain- 
tbauey  and  this  condition  made  the  alteration  in  the  right  lobe  [hcuii- 
ipbefe]  more  obvious." 

The  rest  of  the  description  refers  to  other  organs. 
In  regard  to  this  case,  M,  Pinel  remarks  that  to  the  pathological 
condition,  the  loss  of  the  power  of  motion  in  the  whole  of  one  side, 
the  Almost  complete  annihilation  of  the  intellectual  faculties,  and  prob- 
»bly  the  epileptic  fits,  are  to  be  ascribed*  The  oondition-^which  is  £re- 
f^aent  with  idiots,  but  of  which  it  is  often  diflicult  to  estimate  al!  the  va- 
rious symptoms — is  ordinarily  revealed  less  by  the  paralysis  of  the  limbs 
than  by  the  distortions  which  it  determines  in  the  feet  and  the  hands. 
Thn»9  other  cases  are  adduced,  in  one  of  which  the  cerebeUum  was  alao 
b  part  indurated.  M.  Pinel,  as  the  result  of  his  observations  of  the 
morbid  anatomy,  states  that  the  nervous  tissue  resembles  a  compact  in- 
otg«me  maaa  ;  ita  consistence  and  density  are  those  of  hard-boiled  white- 
of-egg  I  ^^*®  cerebral  substance  is  atrophied  ;  it  appears  entirely  de- 
prired  of  blood-vessels — the  ey©  perceiving  no  trace  of  capillaries.  The 
iodttration  appears  to  afiTect  more  particularly  the  medullary  sub- 
than  the  gray  substance;  it  was  never  observed  in  this  last-named 


Griesingur,'  under  the  name  of  "diffused  hypertrophy  of  the  con* 
ve  tissue  of  the  brain,"  describes  the  affection  now  under  consid- 
ion,  and  refers  to  an  interesting  case  reported  by  Isambert,'  in 
wbich  a  microscopical  examination  of  the  altered  tissue  was  made.  It 
oeoarred  in  an  idiotic  child,  two  years  of  age.  The  ventricular  walls, 
tke  greftt  ganglia,  the  pons  and  peduncles,  were  solid  and  hard  ;  their 
elastic,  like  oaoutchouc  ;  the  nerve-tubes  in  the  white  sub- 
were  almost  ex)mpletely  destroyed  and  an  amorphous  granular 
ee  occupied  their  place ;  there  also  existed  newly-formed  fibrous 
ttaUMOtive  tiaaue.  In  regard  to  such  cases,  Griesinger  remarks  that, 
wImb  wo  are  told  that  a  hitherto  healthy  and  well-developed  chUd,  about 
thm  period  of  dentition,  or  during  the  second  or  third  year,  suddenly 
feverialii  was  attacked  with  convulsions  and  delirium,  fell  into 


*  **Db  FitilolQgie  nod  Therkpie  der  psjditachon  KrankheUen/'  Zirdto  Aufliige,  1861, 
p  tOI      Aho  **  K««  SplanliaiB  Sodctj  TranslAtion,**  p.  jtfid. 

•  **  rv«np«»  rnwhit  ««  mloKiire  de  U  BocUU  dc  Eiologie.'*  tome  11.,  IdSO,  p.  9 
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ft  slightly  soporific  state,  and  soon  afterward  apparentl}^  recovered,  but 
with  the  intellectual  and  physical  development  checked,  the  condition 
may  be  due  to  one  of  two  morbid  processes  :  either  there  are  slig^ht  oon- 
gcstioQ  and  inflammation  of  the  membranes,  or  there  is  encephalitis, 
which,  after  passing  out  of  the  acute  stage,  suspends  further  develop- 
ment In  the  affected  parts.  The  mind,  therefore,  ceases  to  expand  ; 
walking,  if  begun,  is  arrested ;  speech  remains  as  it  is,  or  is  altogether 
lost ;  one  side  of  the  body  does  not  grow  so  fast  as  the  other  ;  and  con* 
vulsions,  paralysis,  and  contractions,  are  present. 

A  case  in  point,  referred  to  by  Griesinger,  I  quote  from  Calmeil : ' 

"  M.  Alfred,  bom  at  Havre,  single,  aged  twenty -two  years,  came  to 
the  Bicetre,  where  he  resided  twenty-two  months :  ho  had  been  aa  in- 
valid since  infancy. 

*' Until  about  three  years  of  age,  he  had  exhibited  no  peculiarity  ai 
regarded  intelligence — resembling  other  children  of  bis  years. 

"  At  this  period,  however,  he  was  attacked  with  measles,  which  wai     _ 
considered  mild  in  form,  and  from  which  he  had  nearly  recovered,  whi|^^| 
he  was  seized  with  a  succession  of  severe  eclamptic  paroxysms.    DuriB^^ 
twelve  hours,  it  was  impossible  to  rouse  him  from  the  coma,  and  gen* 
eral  convulsions  were  present  almost  without  interruption. 

"  The  day  after,  it  was  perceived  that  he  was  deaf,  blind,  and  in- 
capable of  articulating  the  least  sound  i  the  convulsions  had  oeasod. 

"  At  the  end  of  fifteen  days  he  recovered  his  hearing  ;  after  a  year 
he  could  say  a  few  words  ;  but  the  retime  continued  insensible  to  im* 
pressions  of  light. 

*'  It  was  now  perceived  that  he  walked  with  a  certain  degree  of  diffi- 
culty, and  that  he  could  hardly  use  the  right  hand*     At  times,  also,  he 
lost  consciousness,  but  without  falling,  and  it  was  subsequently 
nized  that  these  attacks  were  epileptic* 

"  Until  the  age  of  thirteen,  the  intelligence  of  M.  Alfred  underwent 
scarcely  any  development,  and  he  remained  imbecile  notwithstanding  all 
the  efforts  made  for  his  improvement.  He  nevertheless  acquired  a  knowl- 
edge of  a  certain  number  of  words,  and  he  could  make  himself  under- 
stood whenever  he  had  a  want  to  gratify. 

**  At  the  age  of  nineteen  he  presented  the  sjTnptoms  of  an  almost 
complete  state  of  idiocy.  He  comprehended  some  things,  and  could 
imperfectly  articulate  a  few  words.  He  was  not  evilly  disposed,  but  he 
was  incapable  of  attending  to  his  person,  and  even  of  eating  without 
assistance^ 

**  He  cotdd  take  a  few  steps  by  supporting  himself  against  the  wall, 
on  articles  of  furniture,  or  a  cane,  but  he  dmgged  his  feet  on  the  ground, 
and  his  right  leg  appeared  to  be  weaker  than  the  left.  The  right  arro 
waa  contracted  and  almost  immovable,  Tactile  sensibility  wsa  not  af- 
fect'fid,  anywhere.     He  did  not  appear  to  perceive  objeots  placed  imm^ 

*  "Traits  des  maladies  inflammatoirefl  du  cerveaii,"  Parii,  1859,  totiir  IL,  p.  411. 
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llittely  before  his  eyes,  and  tbc  pupils  were  dilated  and  Insensible  to  the 
iticldu  aooes&ion  of  light.  As  regurded  the  bladder  and  roctiam,  ho 
evaeiMted  them  without  sisemiog  to  exercise  the  least  restrumt  of  clean- 
or  propriety. 
"The  epileptic  paroxysms  occurred  with  long  intervals  between 
and  presented  no  characteristics  worthy  of  special  roention.  The 
oomptexion  was  pale,  and  the  body  emaciated  and  notably  weak. 

**  During  the  month  of  January,  1827,  there  was  frequent  cougli, 
CQKkbined  with  abundant  expectoration,  diarrhoea,  and  other  symptoms 
of  phtliisiji.''     He  died  in  February  of  the  same  year. 

Autopsy, — The  whole  of  the  right  side  of  the  body  was  much  le^a 
derdloped  than  the  left  side.  The  right  arm  and  leg  were  especially 
Mmoiated  and  thin.  "  The  face  was  free  from  distortion,  and  the  era- 
niam,  without  being  deformed,  was  small  and  very  narrow.  The  greater 
part  of  the  cranium  was  abnormally  tliick,  and  contained  an  excessive 
of  calcareous  matter. 
**  Tbe  dura  mater  was  without  change,  and  did  not  adhere  t^  the 

suf&ces. 
^A  very  considerable  quantity  of  serum  was  infiltrated  into  the 
of   the  pia   mater^ — principally  toward  the  middle  and  convex 
of  the  two  cerebral  hemispheres.    The  pia  mater  was  thickened, 
but  w»»  not  adherent  to  the  convolutions, 

•*Th©  left  cerebral  hemisphere  was  notably  smaller  than  the  right  ; 
Ums  posterior  lobe  being  particularly  remarkable  for  its  diminution. 
Th»  oonTolutions  were  flattened,  and  were  as  thin  as  the  blade  of  a 
kniloi  were  resistant  to  the  touch,  and  were  of  a  clear  yellow  color. 
Tbe  middle  and  anterior  lobes  were  neither  of  them  of  ordinary  size, 

•*  Tlie  posterior  lobe  of  the  right  hemisphere  was  less  developed  than 

in  a  healthy  brain,  but  the  number  of  atrophied  cnnvolutions  was  smalL 

"On  cutting  into  the  left  posterior  lobe  with  a  bistoury,  its  tisoue 

wma  found  to  be  white,  compact,  homogeneous^  and  very  resistant.     It 

angbi  be  said  that  tlie  cerebral  substance  had  become  doughy,  and  that 

mm  dfliieot,  foreign  to  its  nature,  gave  it  an  excessive  degree  of  hardness. 

^On   the  right,  the  atrophied  convolutions  of   the  posterior  lobas 

wsmiifEcult  to  cut ;  their  structure  was  compact,  but  the  induration  of 

tba  n^nrouB  tissue  did  not  extend  deeply  into  the  thickness  of  the  lobe. 

'^  In  all  other  parts  of  the  brain  the  white  and  the  gray  substance,  as 

wd]  on  tbe  left  as  on  the  right  side,  wcTe  apparently,  in  all  respects,  in  a 

nasllbj  condition. 

*^  Tbe  corpora  striata  and  the  optic  thalami  were  free  from  change, 
sitiisr  AS  regarded  their  volume  or  their  structure. 

^'Tba  pons  Varolii,  the  tubercula  quadrigemina,  and  the  peduncles 
of  tbe  cwrebmni,  and  cerebellum,  were  in  a  normal  state. 

^Tbe  spinal  cord  relatively,  and  perhaps  even  absolutely,  appeared 
bt  l&rger  than  was  naturaL 
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**  The  optic  nerves  were  atrophied,  of  a  glossy  white  color,  and  very 

hard," 

Other  caBeB,  similar  in  general  featureSj  are  adduced  by  Calmeil. 

In  the  ver}"  interesting  monograph  of  Cotard,^  to  which  reference 
has  already  been  made,  the  relation  of  sclerosis  to  atrophy  of  tho  brain 
is  clearly  pointed  out.  As  indicating  a  certain  set  of  symptoms^  in 
existence  with  a  definite  pathological  state,  1  quote  the  following  caso^ 
No.  XXIX.  of  his  series. 

"C,  aged  fifty-eight  yoars,  an  inmate  of  the  Salp^tri^xe  since  1828, 
entered  the  intinnary  ou  the  35th  of  A{>ril,  18C5,  under  the  charge  of 
M,  Charcot. 

"  She  gave  the  following  information,  w  hich  she  said  she  had  from 
her  mother,  and  from  other  persons  who  had  brought  her  up  :  At  the 
age  of  eighteen  months  she  had  three  attacks  of  couYulsions,  which  lefl 
her  paralyzed  on  her  right  side.  She  had  never  had  convulsions  sinoc* 
She  had  already  begun  to  walk  when  the  seizures  took  place,  but  she 
did  not  walk  again  till  she  was  three  years  old 

"  According  to  the  information  given  by  the  superintendent  of  her 
ward,  who  had  known  her  since  her  entrance  into  the  hospital,  her  intelli- 
gence had  always  been  weak;  she  was  incapable  of  attending  to  herself; 
she  could  read  tolerably  well,  and  could  sign  hex  name  ;  she  had  alwaya 
spoken  without  diiliculty, 

"  She  had  been  employed  with  coarse  sewings  and  had  invariably 
been  docile  and  attached  to  those  who  took  care  of  her. 

"Her  health  had  always  been  good,  though  she  had,  when  about  the 
age  of  twenty-five  or  thirty,  several  attacks  of  hysteria.  Menstruation 
had  been  regular,  and  had  ceased  when  she  was  forty-five, 

"  For  about  a  year  the  patient  had  been  the  subject  of  frequent  at- 
tacks of  vomiting,  or  of  epigastric  pain.  At  the  time  of  her  admission 
to  the  infirmary,  she  was  very  much  emaciated  and  very  cachectic 

"  Her  intelligence  did  not  appear  to  have  been  recently  enfeebled  ; 
she  could  read,  sign  her  name,  and  speak  without  difficulty. 

'^  Her  senses  seemed  to  be  intact ;  sight  was  good  in  both  eyes,  and 
the  pui)il8  were  equal.  There  was  no  facial  paralysis,  and  the  tongue 
was  protruded  straight. 

"  The  right  arm  was  emaciated,  atrophied,  and  contracted  ;  the  fore- 
arm was  pronated  and  semi-flexed  on  the  arm  ;  the  hand  was  flexed  on 
the  forearm,  and  inclined  toward  the  ulnar  side ;  the  fingers  were  flexed 
in  the  palm  of  the  hand,  particularly  the  ring  and  little  fingers  j  the 
mdex-finger  was  semi-flexed,  and  the  thumb  was  extended, 

"  It  was  possible,  without  very  great  force,  to  bring  the  several  pan« 

of  tho  limb  almost  into  a  state  of  extension,  but,  as  soon  as  it  was  left 

to  itself,  it  resumed  its  habitual  position.     The  patient  could  execute  a 

few  movements  with  the  shoulder  and  the  elbow,  but  the  wrist  was  ab- 

*  **  6tude  eur  ]*»tro|>bic  jjurtielle  du  cerveau,"  Paris,  1868,  p.  49. 
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§aiuUly  paralyzed,  and  the  fingers  could  only  be  moved  to  a  very  liiii* 
tUd  extent, 

"The  right  leg  was  less  atrophied,  and  there  waa  no  other  defonnity 
than  a  talipes  equxDua.     The  patient  walked  with  a  cane. 

'*  The  sensibility  of  the  right  side  was  intact,  and  no  very  notable 
diSmooe  of  temperature  was  observed  between  the  healthy  and  the 
paitlyMKi  aides. 

"The  patient  died  May  17th,  after  symptoms  of  acute  peritonitis, 
**  Autopsy, — Cancer  of   the  stomach,  circumjacent  abscess,  purulent 
_    peritonitis. 

■  **No  exterior  deformation  of  the  cranium;  on  the  left  side  its  walls 
I  were  thick,  doubly  and  triply  so  at  some  points  ;  the  frontal  sinus  ex- 
^L  leaded  to  the  left  of  the  mesial  line,  and  communicated  with  a  large 
^MMnty  situated  in  the  orbital  arch,  which  was  composed  of  two  thin 
^iMieoua  lamellie. 

**The  left  middle  fossa  was  smaller  than  the  right,  and  the  right 
Q«reb«Uar  fosaa  was  smaller  than  the  left. 

**Tbe  dura  mater  being  incised,  a  large  quantity  of  serum  escaped 
from  the  left  dde.  The  left  hemisphere  waa  very  small,  shriveled,  and 
m  length  and  breadth  scan^ely  two-thirds  the  oorrespontling  dimensions 
of  the  right  hemisphere.  The  convolutions  were  pressed  together,  were 
hird,  and  of  a  whitish  color, 

**0n  the  external  face  of  the  middle  lobe,  behind  the  posterior  mar- 

giaal  convolution,  and  on  the  prolongation  of  the  fissure  of  Sylvius, 

was  a  deep  depression  running  upward  and   backward,  and  three 

four  centimetres  in  length.     At  the  bottom  of  this  depression   the 

Qoovoluiions  were  reduced  to  little  ridges,  which  were  hard,  and  of  a 

yellow  color. 

"The  ventricle  was  considerably  dilated  ;  the  corpus  striatum  did 
not  appear  to  be  perceptibly  diminished  in  volume,  but  the  optic  thala- 
*tti  was  hardly  one-fourth  as  large  as  that  of  the  opposite  side. 
TVern  was  considerable  atn:iphy  of  the  left  crura  of  the  fornix,  and  of 
1^  mammary  tubercle. 

"The  olfactory  and  optic  nerves  of  the  left  side  were  apparently 
wtby  ;  the  tubercular  quadrigemina  were  not  atrophied. 
**Tlie  right  hemisphere  was  healthy, 

'The  right  hemisphere  of  the  cerebellum  and  the  middle  cerebellar 
P<dimcln  of  the  same  side  were  atrophied.^' 

Kiamined  with  the  microscope,  the  indorated  convolutions  of  the 
bit  MDiifphere  presented  an  enormous  quantity  of  amyloid  corpusclet 
tad  of  nuclei  of  comieotive  tissue  : 

The  followiDg  cases  I  select  from  others  of  similar  character  which 
■w«  occurred  in  my  own  practice  : 

Ci*E  I, — J»  S,,  a  boy,  aged  five  years,  was  brought  to  mo  in  the 
>*iliUDa  of  18S9»  to  be  treated  for  epilepsy.     The  paroxysms  occurred 


298 


DISEASES  OF  THE   BRAIN, 


several  times  a  daj,  and  had  orig^inated  when  the  child  was  two  years  of 
age,  in  consequence,  as  the  mother  thought,  of  a  fall. 

At  that  time  he  could  say  a  number  of  words,  and  was  rapidly  learn- 
ing to  talk  J  his  intelligence  was  good,  and  lie  had  been  walking  for 
several  months. 

But  after  the  6rst  convulsion  he  ceased  to  speak  and  to  walk,  though 
he  continued  up  to  the  time  I  first  saw  him  to  give  his  attention  to  very 
striking  objects,  such  as  noisy  tops,  bright-colored  articles,  and,  above 
all,  music  and  soldiers.  During  tliis  period  he  had  at  least  six  exacer- 
bations, characterized  by  pain  in  the  head,  repeated  convulsions,  imd 
coma. 

M'^heii  he  was  about  two  years  and  a  half  old  it  was  observed  that 
he  did  not  move  the  left  arm  and  leg  so  freely  as  the  right,  and  soon 
afterward  he  ceased  to  move  them  at  all.  The  toes  then  beg^n  to  b© 
drawn  under  the  sole  of  the  foot,  and  the  heel  was  raised.  Tlien  the 
leg  became  flexed  on  the  thigh,  and  soon  afterward  the  fingers  of  the 
left  hand  and  thumb  were  gradually  bent  so  as  to  press  strongly  against 
the  palm.  The  wrist  followed,  and  then  the  forearm.  Both  limbs  were 
greatly  atrophied. 

When  he  came  under  my  examination  he  was  having  epileptic  con- 
vulsions, both  of  the  grand  and  petit  mal,  every  day.  There  was  no 
deformity  of  the  skull,  thoiigb  it  was  certainly  small  for  his  age.  His 
mind  was  feeble,  and  he  did  not  give  attention  to  any  remarks  made  to 
him,  but  bright  objects  at  once  attracted  his  gaze,  and  he  made  efforts 
to  get  hold  of  them. 

I  examined  the  fundus  of  the  eyes  with  the  ophthalmoscope,  and 
discovered  an  amemic  condition  of  the  retin*^  and  atrophy  of  both 
optic  disks. 

I  gave  it  as  my  opinion  that  the  child  was  suffering  from  diffused 
cerebral  sclerosis,  involving  the  left  hemisphere  ;  and  that  there  was 
scarcely  any  prospect  of  material  amelioration  in  his  mental  or  physical 
condition. 

Case  IL — A  female,  aged  eight  years,  entered  the  New  York  State 
Hospital  for  Diseases  of  the  Nervous  System,  June,  1870,  having  pre- 
viously been  a  patient  at  my  clinic  at  the  Bellevue  Hospital  Medical 
College.  When  quite  an  infant  she  had  suffered  from  epileptiform  con- 
vulsions, which  had  been  almost  immediately  followed  by  paralysis  of 
the  right  upper  and  lower  extremities.  The  convulsions  recurred  at 
short  intervals,  and  atrophy  of  the  paralyzed  limbs,  ^vith  contractions 
of  the  fingers,  hand,  and  forearm,  superv^ened.  She  learned  to  walk, 
however,  quite  well,  and  also  to  talk  without  any  very  notable  defects. 

Her  mind  was  weak,  and  she  was  extremely  silly  in  her  behavior;  she 
had  never  learned  to  read. 

Under  the  use  of  the  bromide  of  potassium  her  epileptic  paroxysfm 
oeased,  but  the  oon tractions  and  atrophy  of  the  right  arm   resii^*^ 
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it  by  galvanism  and  mechanical  appliances.     The  leg  acquired 

tBBch  mon*  power  under  the  treatment  than  it  had  previously  possessed* 

Cas^s  IIL — W»  W,,  a  gentleman,  aged  forty-three,  oaoie  to  me,  Do- 

ceinbrr  11, 1869,  to  be  treated  for  what  his  physician  and  friends  regarded 

u  9oft<*ning  of  the  brain. 

About  six  months  previously  he  had  experienced,  on  awaking  in  the 
morning,  great  dilhculty  in  extending  the  left  hand  and  fingers,  and 
(hn>agh  the  whole  day  there  was  a  decided  tendency  manifested  for  the 
litter  to  close,  and  the  hand  to  be  flexed  upon  the  forearm;  and  this 
giidualiy,  day  after  day,  became  stronger,  till  at  last  neither  the  hand 
nor  fingers  could  bo  extended. 

Then  the  corresprmfling  lower  extremity  became  involved  in  a  similar 
mtniier,  and,  about  a  month  after  noticing  the  first  symptom,  he  had 
in  epileptiform  convulsion,  and  this  waa  repeated  twice  the  following 
•lay.  Since  then  the  fits  have  occurred  at  intervals  of  four  or  five  days. 
With  the  contractions  in  the  limbs  of  the  left  side,  there  was  gra^uaily- 
idfiuieing  paresis  until,  when  he  cauje  under  my  observation^  both  ann 
iiid  leg  were  almost  completely  paralyzed.  Atrophy  of  both  extreini- 
ti«i  vms  present  to  an  extreme  degree,  and  sensibility  and  electro-mua* 
edir  cf^nf  rnctibility  were  almost  entirely  abolished. 

His  mind  was  also  notably  impaired.  He  laughed  immoderately  at 
ftBfy  question  I  put  to  him,  and  had  a  decided  expression  of  imbecility, 
>h  was  not  affected  to  any  remarkable  degree,  except  as  regawled 
alowness  of  utterance.  He  had,  previously  to  his  illness,  been 
mdj  ftod  quick  speaker*  My  diagnosis  w«s  diffused  cerebral  sclero- 
W^  itid  I  g»ve  an  utifavorable  prognosis.  The  treatment,  which  will  be 
ttonijered  under  its  proper  head,  was,  however,  successful  to  a  very  con- 
nitn^ble  extent. 

It  will  be  seen,  from  the  foregoing  account  of  the  symptoms,  that 
^iSued  Mtebral  sclerosis  is  oharacterized  mainly  by  weakness  of  intel- 
Iwl^  ptralyms,  and  muscular  contractions. 

OillflM. — ^The  predisposing  causes  of  the  affection  under  oonsidera* 
tioQtrenot  thort)Ughly  understood.  The  disease  appears  to  be  muoh 
Crequetit  in  infancy,  although  it  lasts  to  the  period  of  old  age,  and 
originates  at  an  advanced  time  of  life, 
TW  exciting  causes  are  likewise  imperfectly  known.  Injuries  of  the 
'Wl  Ifoip  falls  or  blows,  and  hi^morrhagio  cysts,  appear  to  have  some 
'*t8tt<jiic»  in  originating  the  disease,  but  more  generally  it  is  developed, 
^hf  us  we  can  perceive,  spontaneously. 

DiaglloaiB. — ^The  diagnosis  of  diffused  cerebral  sclerosis  must  always 
^  laore  or  !««  uncertain,  for  the  reason  that  the  symptoms  are  met  with 
'ftofther  rery  different  affections.  In  children  a  similar  set  of  phenom- 
OQimaj  be  the  consequence  of  arrest  of  development  in  the  brain  with- 
out any  alteration  of  its  structure  recognizable  by  our  means  of  obsei^ 
»n.  In  the  cose  of  an  idiotic  child  affected  with  convulsions,  hemi- 
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plcgia,  and  muscular  contract i«»ns,  I  found,  on  poat-mortem  exaniination, 
the  left  hemisphere  markedly  smaller  than  the  right,  but  I  could  detect 
no  change  of  any  part  of  ita  structure. 

Symptoms  like  those  met  with  in  diffused  cerebral  sclerofiia  may  re- 
sult from  brain-tumors  of  various  kinds. 

In  adults  the  disease  is  readily  discriminated  from  cerebral  hsemor- 
rhage  and  embolism  by  the  gradual  character  of  its  advance,  and  by  the 
mental  s^Tuptoms  being  more  strongly  pronounced.  But  from  soften- 
ing the  diagnosis  cannot  always  be  made  out,  and  an  opinion  must  be 
formed  from  the  history  and  phenomena  in  each  indi^ndual  case. 

From  thrombosia  the  diagnosis  is  equally  difficult.  Perhaps  the  dis- 
tinction may  be  made  both  as  regards  softening  and  thrombosis  by  the 
facts  that,  though  contractions  are  met  with  in  both  these  diseases,  they 
are  not  such  invariable  accompaniments  as  they  are  in  diffused  cerebral 
sclerosis,  and  that  they  are  never,  as  occasionally  in  the  latter  affection, 
a  primary  symptom. 

Prognosis. — The  prospect  of  complete  recovery  is  very  gloomy,  and 
even  amelioration  has  hitherto  been  regarded  as  out  of  the  question.  I 
am  inclined,  however,  to  think,  as  the  result  of  my  own  experience,  that 
the  condition  of  patients,  apparently  suffering  from  the  affection  in 
question,  may  be  decidodly  im[)roved  by  suitable  medical  treatment. 
I  have  several  times  succeeded  in  arresting  the  convulsions,  strength- 
ening the  mind,  increasing  the  strength  and  sensibility  of  the  paralyzed 
members,  and  relaxing  the  contractions.  My  success  has  been  much 
more  decided  in  cases  which  had  originated  late  in  life — probably,  for 
the  rpason  mainly  that  the  disease  was  seen  earlier  in  its  course. 

Morbid  Anat^omy. — This  division  of  the  subject  has  already  been  con- 
sidered incidentally,  to  some  extent,  in  the  remarks  made  under  the 
head  of  sympt-oms,  and  in  the  detail  of  cases  quoted. 

The  most  obvious  feature  detected  by  ordinary  observation  is  the 
increased  hardness  and  density  which  the  cerebral  tissue  has  acquired. 
This  generally  occupies  a  considerable  portion  of  one  lobe,  or  may  ex- 
tend through  the  whole  of  it,  or  may  even  affect  a  whole  hemisphere. 
It  is  not  distinctly  circumscribed,  but  diminishes  in  intensity  from  the 
centre  to  the  periphery,  and,  according  to  Pinel,  never  invades  the  gray 
substance. 

The  increased  density  is  attended  with  atrophy  when  the  disease 
affects  the  adult,  and  with  atrophy  and  arrest  of  development  when 
children  are  its  subjects. 

In  order  to  understand  the  essential  nature  of  the  morbid  process 
which  causes  the  brain  to  become  indurated,  a  few  words  in  regard  to 
cerebral  histology  are  necessary. 

Besides  the  nervous  tissue  of  the  brain,  there  is  another  anatomical 
element  present  which  fulfills  the  function  of  binding  the  cells  and  fibres 
tt>gether,  and  giving  the  whole  substance  its  normal  degree  of  consist- 
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ence,  Acconling  to  VLrchow,*  this,  although  analogous  to,  is  cliffereni 
ill  some  reapeots  frojti  ordinary  connective  iLsaue.  He  gave  to  it  the 
iiaiue  of  neuroglia  or  uerve-cement. 

Diffused  cerebral  sclerosis  consists  in  the  hypertrophy  or  increased 
formation  of  this  tissue,  and  the  atrophy  or  disappearance  of  the  proper 
tiervoua  substance.  Atrophy  of  the  brain  may,  however,  be  due  to 
othpf  causes  than  sclerosis,  as  in  the  case  reported  with  great  minute- 
ness by  Schroeder  van  der  Kolk,*  and  several  of  those  cited  by  Lalle- 
raaod,*  Turner,*  and  other  writers. 

Pathology. — ^The  symptoms  which  result  from  diffused  cerebral  scle- 
rosis are  those  which  we  might  expect  to  be  the  consequence  of  a  con- 
(\ii\on  which  essentially  consists  of  a  disappearance  of  that  part  of  the 
brain-tissue  capable  of  producing  or  transmitting  nervous  force,  and  the 
tubatitution  of  another  histological  element  which  is  of  secondary  im- 
poruuic^.  They  all  indicate  deficient  cerebral  power.  It  is  with  the 
hmin  as  with  a  muscle  undergoing  atrophy:  less  force  results  from  its 
■etioa  in  correspondence  with  the  advance  of  the  process  by  which  the 
disraotcristic  ikuatoniical  elements  disappear. 

Doubtless,  if  we  had  the  opportunity  of  more  thorough  study  of 
tlic  aytwptonis  of  diffused  cerebral  sclerosis,  and  comparing  them  with 
like  oonditioD  of  the  brain  as  found  by  post-mortem  exauiination,  wo 
ibouJd  find  that  they  varied  considerably  in  character,  according  to  the 
p%gt  effected,  and  we  should  probably  have  reason  to  believe  that  the 
lierTQ-cells  which  had  disappeared — motor,  sensitive,  or  trophic — were 
an  exJU3t  pathological  relation  with  the  symptoms  observed*  This  s{>e- 
it  has  been  well  studied  by  MM.  Duchenne  de  Boulogne  and 
>y,'  in  a  recent  paper,  devoted  to  a  somewhat  different  disease^ 
■od  to  which  I  have  reoently  been  enabled  to  add  a  few  important 


ItMtl&Wt. — ^This  division  of  the  subject  has  scarcely  received  any 
■Hention  from  authors.  My  experience,  however,  Ims  sufficed  to  con- 
viooQ  me  that  we  can  occasionally  improve  the  condition  of  tho  patient* 

If  tliere  are  epileptio  convulsions,  they  may  be  prevented  by  the  ad- 
ounistration  of  the  bromide  of  potassium,  in  doses  of  at  le-ast  twenty 
gxsins,  three  times  a  day,  to  an  adult.  Larger  doses  may  be  necessary. 
On  Ibe  oeasation  of  the  convulsions,  it  will  sometimes  be  found  that  the 
iotcJlig^noe  at  once  begins  to  be  developed. 

The  paralysis  and  contractions  may  sometimes  be  lessened  by  the 

'  "CtfliiUr  Pathology."  ChMiceV  tr»niUtlon,  Lotidaii,  1860,  p.  277. 

•  "A  Cbae  af  Atrophy  of  \hc  Left  Hemisphere  of  the  Braia,"  eta    New  Sydenham  So* 
fttioa,  Loo!oci,  UHl. 

*  "  D«  I'stfophw  |»rU«lle  an  tuulatiralo  do  cvrrdet,**  etc,  Paris,  185A. 
*"*  Dt  PaUopMe  algoS  «i  chronique  dt»  cellnleri  nerreu^efl  de  la  moelle  et  <Ju  buibi 

vtc:  ArelU9e»  d*  PAynoioffir,  So.  4,  Juit1«1  et  AoAt,  1S70,  |k.  4U0. 
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persbtent  use  of  both  the  induced  and  primary  galvanic  currents.  The 
tirat  named  will  often  in  the  beg-inning  fail  to  act  upon  the  muscles^  in 
which  case  the  latter  should  be  employed.  This  is  always  better  for  the 
contracted  muscles  than  the  induced  current.  For  the  relief  of  the  pa- 
ralysis it  should  be  interrupted,  for  the  relaxation  of  contractions  it 
sltould  be  constant. 

As  regards  the  central  lesioni  I  think  it  may  occasionally  be  reached, 
when  it  has  not  had  time  to  become  very  extensive  or  profound.  And 
the  beat  and  really  only  means  I  know  of  are,  the  pruiiary  galvanic  cur- 
rent passed  through  tlie  brain,  and  the  admiuistratiou  of  the  chloride  of 
barium. 

In  using  the  galvanic  current,  the  electrodes — wet  sponges — Bhould 
be  applied  over  the  mastoid  processes,  and  kept  there  for  a  period  not 
exceeding  three  minutes.  Fifteen  of  Smec's  cells  will  afford  a  current 
of  sufficient  intensity,  llie  application  should  be  made  about  every 
alternate  day. 

The  chloride  of  barium  may  be  given  in  doses  of  about  a  grain  tl 
times  a  day,    I  usually  administer  it  in  solution,  accortiing  to  the  foUo^ 
ing  formula:   I^.  Barii  chloridi  3  jj  aquie  dest«  %  ]\  IfL  ft,  aoL;  dose| 
xij  three  times  a  day. 

I  am  unable  to  say  that  these  measures  have  actually  removed  tbe 
supposed  sclerosis  of  the  brain,  and  caused  the  reformation  of  the  atro- 
phied cellsj  but  I  am  very  sure  that  symptoms  such  as  are  attendant 
upon  disused  cerebral  sclerosis  have  several  times  been  measurably  dis- 
sipated by  its  influence.  Thus,  in  the  third  case  mentioned  as  occurring 
in  my  practice^  the  mind  improved,  the  epileptic  paroxysms  ceased,  the 
contractions  were  relaxed,  the  paralysis  lessened,  the  affected  limbs  in- 
creased in  size,  and  the  further  progress  of  the  disease  was  arrested. 
At  the  present  date  (December  30,  1870)  the  gentleman  is  able  to  take 
care  of  himself,  to  walk  tolerably  well,  and  to  use  the  formerly-para- 
lyzed ann  for  many  purposes.  In  three  other  cases  a  like  treatment  has 
been  productive  of  almost  as  marked  a  degree  of  benefit. 


CHAPTER  Xin. 

MUITIPLS    OSRSSBAl    801XS03I3, 


Ik  multiple  cerebral  sclerosis  the  lesion  involves  several  parts  of  the 
same  ganglion,  and  consists  of  plates  or  nodules  of   sclerosed  tise« 
scattered  throughout  its  substance. 

It  is  only  of  late  years  that  the  affection  in  question  has  been  pmp- 
tially  recognised  as  a  distinct  pathological  condition,  associated  with 
certain  symptoms.     These  symptoms  were  formerly,  and  still  are  lo 
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gTBmi  extent,  confounded  with  other  groups  similar  m  several  prominent 
featureB,  but  different  altogether  in  anatomical  relations^  normal  and  ab- 
normal. 

Hiua,  under  the  designation  of  paralysis  agitans,  were  comprehended 
the  phenomena  due  to  multiple  cerebral  sclerosJS|  multiple  cerebro- 
spioal  sclerosia,  and  muscukr  agitation,  general  or  local — the  result  of 
werj  dissimilar  lesions,  or  without  diiicoverabl©  morbid  changes  of 
mnj  kind — the  one  symptom  of  tremor  sufficing  to  bind  them  together. 
Even  by  late  writers  the  disitinction  is  not  clearly  made  out. 

It  is,  in  the  present  state  of  our  knowledge  impossible  to  say  in  all 
esses  what  part  of  the  intra-cranial  ma»a  is  affected.  Still,  we  are  not 
altogether  without  data  on  this  point,  and  an  attentive  consideration  of 
tlie  symptoms  will  often,  at  least,  enable  us  to  say  what  ganglion  of  tha 
enoephalou  is  the  main  seat  of  the  lesion.  But,  mindful  of  the  fact 
tlist  this  work  is  intended  to  be  practical,  I  shall  not  venture  to  deal 
with  pathological  refinements,  but  will  pomt  out,  with  as  much  auocinot* 
ness  S6  possible,  one  form  of  tlie  morbid  process  under  notice — a  form 
which  I  think  I  am  enabled  to  describe,  from  my  own  observations,  with 
ooDskterable  accuracy.     That  form  I  sbail  designate — 

ItULTIPLS  8CL£R08ld   MXINLT   AFl'*K€nt>G  THS   BKKISPH£BES. 

Symptoms. — Among  the  first  symptoms  noticed  in  this  affection  is 
which  occurs  in  sharp  paroxysms  of  short  duration.  Sometimes 
ibe  sensation  is  as  instantaneous  as  an  electric  shock.  It  is  rarely  the 
csss  that  there  is  any  extreme  constant  pain  experienced,  though  a 
fcsling  of  fullness  or  constriction  is  oocaaionally  more  or  less  perma- 


In  a  few  cases  the  first  observed  sjrmptom  has  been  an  epileptio 
pSFoxyinn^ 

It  is  not  uncommon  to  meet  with  disorders  of  sensibility  in  other 
psrtaol  the  body;  and  these  may  either  be  anassthetic  or  h>^e«esthetio 
IB  oharaeter.  Probably  tlie  most  common  is  a  numbness  of  the  ends 
of  the  fingers  or  toes,  which  gives  the  sensation  of  cushions  when  ob- 
|DciB  are  touched,  and  which  is  generally  confined  at  first  to  a  single 
or  lower  extremity.  Shooting  pains,  something  like  eleotrio 
are  also  sometimes  experienced.  The  progress  of  the  disease  is 
tn?anably  slow,  and  hence  several  mouths  may  elapse  before  any 
disoniers  of  motility  are  experienced.  These,  however,  are  the  next 
iTniplams  to  make  their  appearance,  and  are  generally  first  manifested 
by  tl»o  oooorrence  of  trenu>r  or  trembling. 

TV^emcur  usually,  but  not  always,  is  gradual  in  its  development,  and 
mmf  be  restricted  to  narrow  limits.  It  may  at  first  only  be  felt  when 
ills  patient  is  unusually  quiet,  and  has  not  his  attention  engaged.  Thus 
a  ssollenaii  told  me  he  bad,  for  several  months,  only  been  sensible  of 
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a  vibration  in  his  arm  when  he  lay  down  at  night.  It  was  then — from 
the  description  he  gave  me — limited  entirely  to  the  extensor  indicis  of 
the  left  hand,  and  -wns,  in  the  beginning,  not  strong  enough  to  niovo 
the  finger.  When  I  first  saw  him,  Beveral  years  afterward,  both  ani 
and  one  leg  were  strongly  agitated. 

In  another  case,  whit^-h  I  saw  almost  from  the  veiy*  beginning,  the 
tremor  was  restricted  to  the  same  trjuscle  for  several  montlis,  and  then 
gradually  involved  the  extensors  and  iexors  of  the  hand.  jVnd,  in  sov 
eral  other  instances  which  have  come  under  my  notice,  the  onset  was 
equally  gentle.  But,  as  I  have  said,  tliis  is  not  always  the  case.  Agen- 
tloHiaQ  consulted  me  in  the  surtimer  of  1870,  who,  after  ha^•ing  ex- 
perienced severe  darting  pains  in  the  head  and  through  the  limbs  on  the 
right  side,  was  suddenly,  while  in  his  field  overlooking  some  work,  seized 
with  a  violent  trembling  of  the  right  hand,  which  continued  for  severcl 
minutes,  notwithstanding  his  efforts  to  prevent  it,  A  few  days  subse- 
quently, he  had  another  accession  of  a  similar  kind  in  the  same  Uinb, 
and  by  degrees  the  intervals  became  shorter,  until,  in  the  space  of 
month,  the  tremor  was  constantly  present  except  when  he  slept,  an< 
when  I  saw  him,  had  extended  to  the  whole  arm,  and  to  the  lower  ex* 
tremity  of  the  same  side. 

In  another  case,  a  gentleman,  much  addicted  to  excessive  mental 
exertion,  was  awakened  one  morning  by  a  violent  agitation  in  his  right 
foot.  He  had  been  under  my  care  several  months  previously  for  severe 
Iieadache  and  inability  to  sleep,  for  which,  believing  them  to  result  from 
inordinate  intellectual  labor,  I  had  recommended  mental  rest  and  horse*! 
back  exercise.  Under  the  use  of  these  measures  he  had  apparently  quite 
rcjcovered,  but  against  my  advice  had  resumed  his  literary  labors. 

He  was  not  very  confident  how  long  the  shaking  of  the  foot  had 
lasted,  but  thought  it  was  not  more  than  a  few  seconds. 

Several  days  afterward,  while  writing,  his  right  hand  began  to  trem* 
ble  slightly.  He  ceased  his  occupation,  and  rubbed  his  hand  with  the 
other.  The  tremor  stopped  for  a  moment  only,  again  began,  and  haa 
scarcely  ever  since  been  absent.  The  whole  side  eventually  became 
involved. 

The  tendency  of  the  tremor  is  always  to  extend.  Be^nning  in  &d 
extremity  or  a  group  of  muscles,  or  only  in  a  single  muscle,  it  gY>efi  on 
attacking  others,  until  at  last  all  the  limbs  and  even  the  head  may  b^ 
come  afflicted.  By  preference,  the  advance  of  the  tremor  is  lateral, 
that  is,  if  an  arm  be  first  invaded,  the  leg  of  the  same  side  next  suflerapi 
then  the  other  arm,  and  then  the  corresponding  leg,  UsuaUy  the  head' 
is  the  last  part  attacked;  but  this  is  not  always  so,  as  I  have  seen  sev- 
eral oases  in  which  the  trembling  began  in  it. 

For  a  long  time  the  tremor  is  to  some  extent  under  Tolitlonal  oon- 
troL  A  patient,  for  instance,  will  slap  his  tremidous  hand  on  his  knee 
and  for  a  few  seconds  can  manage  to  keep  it  quiet,  but  it  soon  begim 
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to  ahftk^  again,  end,  though  perhaps  a  second  tim©  he  may  arrest  iU 
inoTeoients  by  a  like  process,  the  period  of  rest  is  shorter.  A113'  change 
of  position  is  calculated  to  quiet  the  trcraor  for  a  time,  and  thus  the 
patient  is  every  few  minutes  moving  his  arms  or  legs  In  the  attempt  to 
l^t  a  little  respite. 

It  is  always  increased  by  emotional  disturbance  of  any  kind,  A 
limb  which  may  ordinarily  be  but  slightly  tremulous,  will  shake  vio- 
lently from  the  excitement  or  anxiety  produced  by  making  a  visit  to  a 
physician.    The  effort  to  keep  it  quiet  will  also  often  increase  the  tremor. 

For  a  very  considerable  period  after  the  beginning  of  the  disease,  the 
shaking  ceases  during  sleep,  but  eventually  this  state  atTords  no  respite, 
and  the  patient  is  thus  deprived  still  further  of  his  physical  strength. 

It  is  not  often  the  case  that  the  muscles  of  the  face  are  affected  very 
early  in  the  disease,  but  they  frequently  become  involved  at  a  latei 
period.  In  several  cases  I  have  seen  a  constant  tremor  in  the  uppef 
r^yclid  of  one  or  both  sides,  and  in  one  instance  this  was  the  first  niani- 
feataiiou  of  the  disease. 

Id  another  very  remarkable  case  the  first  indication  of  tremor  was 
roeived  in  the  left  eyeball,  which  was,  by  clonic  spasms  of  the  inter- 
nal rectus  muscle,  kept  in  a  state  of  motion  producing  a  kind  of  nys- 
tagmufl.  The  upper  lid  of  the  same  eye  next  became  affected,  and  then 
the  tremor  appeared  in  the  corresponding  arm.  Tl»e  upper  lip  I  have 
m-vcral  times  seen  tremulous,  causing  thereby  an  indistinctness  in  tho 
articulation. 

I  have  never  observed  other  muscles  supplied  by  the  facial^  or  third 
to  be  involved  in  the  tremor. 

Oeoasionally  the  lower  jaw  is  rendered  tremulous  from  the  seat  of 

diaeaae  being  at  the  origin  or  in  the  course  of  the  fifth  nerve. 

The  tongue  is  sometimes  affected  with  tremor,  generally  at  first  on 
only  one  side,  and  I  am  inclined  to  think  that  the  muscles  of  the  phar- 
ynx and  larynx  do  not  invariably  escape. 

The  tremor  is  not,  as  some  authors  have  asserted,  only  manifested 
when  voluntary  movements  are  performed.  This  is  probably  the  c3ase 
at  least  in  the  first  instance  with  multiple  cerebro-spinal  sclerosis,  but  it 
oeitaiiily  is  not  in  the  purely  cerebral  form  now  under  consideration* 
jAOOood '  oaUs  attention  to  the  error  which  has  been  committed  relative 
to  Uua  point,  and  my  own  experience  is  uniformly  in  support  of  the 
npinioa  hu  oxpreases, 

Tlic  next  symptom  of  importance  to  make  its  appearance  is  paruly- 
eia ;  and,  when  the  sclerosis  is  limited  to  the  hemispheres  or  begins  in 
it  always  follows  the  tremor.  On  this  point  I  have  insisted  in  my 
to  the  class  of  the  Bellevue  Hospital  Medical  College,  as  an 
iaiportaat  indication  of  the  fact  that  paralysis  agitans  is  often  a  cere- 
bral disease,  and  I  am  glad  to  find  so  exact  an  observer  as  Jaeooud '  as* 
■  **  TniU  de  palhologio  mlcme,**  p.  104.  Op,MlictiL 
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aerting  that  the  paralysis  is  often  preceded  by  muscular  agitation  of 
trembling. 

At  first  the  loss  of  power  is  slight,  aud^  like  the  trembling,  is  limit 
to  a  single  muscle  or  group  of  muscles,  but  it  gradually  extends  imtU 
it  involves  the  limbs  of  one  side,  or  even  of  both  sides,  Acconling  to 
my  observations,  it  follows  the  course  of  the  trembling,  no  limb  being 
ever  pamlyzed  till  it  has  for  some  time  been  affected  with  tremor.. 
In  the  face,  however,  the  paralysis  appears  to  be  independent  of  th< 
tremor. 

The  period  which  elapses  between  the  appearance  of  the  tremor  and 
the  accession  of  the  paralysis  varies  in  different  patients,  and  ert 
greatly  in  the  same  patient.  Thus  some  muscles  may  exhibit  notabU 
loss  of  power  in  a  few  weeks  after  they  have  begun  to  be  agitated,  whili 
others  remain  free  from  paresis  for  many  months. 

When  the  loss  of  power  affects  the  extensors  or  flexors — c^specialiyj 
in  the  former  event — contractions  may  take  place,  as  in  diffused  cei 
bral  sclerosis,  and  the  limbs  are  thus  more  or  less  distorted.  The  mt 
common  seat  of  this  phenomenon  is  in  the  upper  extremity,  and  it  geu^ 
erally  begina  in  the  fingers,  extending  gradually  to  the  wrist  and  elbows 
But  in  some  cases,  even  though  the  antagonism  between  certain  groups 
of  muscles  be  destroyed,  there  are  no  contractions.  The  muscles  of  the 
head^  f&ce,  and  trunk,  do  not  escape.  Strabismus,  ptosis,  and  fa< 
paralysis,  are  thus  produced,  and  the  muscles  concerned  in  speech,  in 
deglutition,  and  in  respiration,  likewise  become  involved.  The  sphinc- 
ters, according  to  my  experience,  are  rarely  paralyzed  in  the  early  sU 
of  the  disease,  but  I  have  several  times  witnessed  paresis  of  the  bladder^ 
among  the  primary  symptoms, 

A  marked  symptom  which  I  have  observed,  and  which  can  only  bo 
distinctly  shown  by  means  of  the  dynamograph,  is  tlio  inability  of  the 
patient  to  maintain  a  coutinuous  muscular  contraction,  for  even  a  short 
period,  I  have  noticed  this  as  among  the  very  first  indications  of  pa- 
resis, and  I  am  disposed  to  think  it  exists  even  before  the  tremor  is  no- 
ticed. Thus,  a  gentleman  occuppng  a  prominent  public  position, 
in  whom  I  had  diagnosticated  multiple  cerebral  sclerosis  mainly  affect* 
ing  the  hemispheres,  instead  of  making  a  straight  line  with  the  pencil 
of  the  instrument,  traced  one  of  which  the  following  cut  ia  dL  facsimile. 


Fw.  ». 


Repeated  efforts  only  gave  worse  resulta. 


MCLTIFLE  CEREBRAL  SCLEROSIS. 


89r 


Id  another  case,  that  of  a  gentleman  referred  to  me  by  my  friend 
Dr.  Van  Buren,  the  line  made  was  as  follows: 


Kio,  2L 


tts  patient  was  able  to  niaintain  the  contraction  at  its  original 
for  only  about  the  sixth  of  a  minute— -tlie  time  required  for  the 
paper  to  traverse  the  pencil  being  exactly  half  a  minute^  and  a  third 
pari  of  the  line  being  horizontal. 

The  ability  to  codrdinate  the  affected  muscles  is  always  impaired, 
and  thus  in  voluntary  movements  there  is  agitation  independently  of 
tlte  Moteric  tremor.  This  is  seen  not  only  in  active  movements,  but  in 
paBUTe  muscular  contractions,  such  as  those  by  which  an  article  is  held 
in  tbe  band.  In  such  a  case  the  fingers  cannot  be  kept  in  apposition 
with  the  object,  but  are  moved  about  in  a  disorderly  manner.  The 
iooo^U'dination  is  manifestly  connected  with  the  inability  to  maintain  a 
le9ig;tliened  muscular  contraction  to  which  reference  has  just  been  made. 

Sometimes,  by  the  strong  effort  of  the  will,  assisted  by  the  sense  of 
sight,  these  last  two  diflSculties  may  for  a  little  while  be  overcome,  A 
l^mlleoiati  now  under  my  charge,  suflTering  from  the  affection  in  ques- 
ttoPf  cannot,  for  instance,  carry  a  glass  of  water  to  his  lips  except  by 
looking  at  it  fixedly,  and  concentrating  all  his  volitional  power  upon 
tb«  act.  His  lower  limbs  are  not  yet  affected,  and  he  consequently 
can  coordinate  them,  in  walking  and  other  movements,  perfectly  well. 

Ib  another  case,  a  lady,  affected  with  multiple  cerebral  soleroflis,  un- 
dariook  to  help  her  invaHd  husband  to  rise  from  his  chair;  a  band  of 
happening  to  pa&s  the  window,  she  turned  to  look  at  it,  and,  at 
telaxing  her  hold,  let  him  fall  to  the  floor  and  injured  him  severely, 

Zenker'  reports  a  case  in  which  there  was  a  similar  loss  of  the  ap- 
praoiation  of  the  state  of  the  muscle;  and  another  is  mentioned  by 
Baynolda,"  under  the  head  of  "  muscular  anoastbesia.^'  I  am  very  sure 
thai  many  oases  of  this  last-named  affeotlon  are  instances  of  multiple 
eoKbral  aderosis  of  other  ganglia,  and  I  shall  presently  more  specifi- 
oaltj  refer,  under  a  different  head,  to  two  remarkable  cases  which  have 
oeevnwl  in  my  own  experience. 

Another  phenomenon  closely  n^lated  with  this  incoordination  is  gen- 
erally present  in  multiple  cerebral  sclerosis,  and  that  is,  that  the  patient 
loaea  that  innate  or  early-acquired  knowledge  of  tlie  exact  situation  of  the 
•eTfffaJ  parts  of  his  body.    We  C4Ln  all  of  us,  not  thus  affected,  close  our 

^**Bla  B<itnf  cor  SltleroM  dot  Hlmi  and  Ruckenmirkj,"  HenU  imd  P/tu/er^t 
ZfiteAf^yar  niumdU  M*dkk^  Bd.  xxiv.,  lt<S9. 
of  Medicwe/'  vol.  ii,  p.  SSO. 
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©yes,  and  touch,  with  the  end  of  the  fiiigoFj  any  pftrticular  point 
face  or  rest  of  the  body,  with  the  utmost  exactness.  But  a  person 
muJtrple  cerebral  scJerosis  involvkig  the  heniisplieres  cannot  do  this. 
Thus,  in  attempting,  with  the  eyes  shut,  to  phioe  the  end  of  the  index- 
finger  on  the  middle  of  the  eyebrow,  he  misses  that  point,  sometimes  by 
as  much  as  two  inches;  and,  no  matter  how  frequently  he  tries,  he  suc- 
ceeds no  better.  It  would  appear  that,  in  such  cases,  the  normal  instinct 
of  topographical  relation  between  the  fingers  and  the  cutaneous  surface 
generally,  which  all  persons  and  many  animals  seem  to  possess,  is  im- 
paired. 

Tlie  electro-muscular  contractility  is  never,  according  to  my  experi- 
ence, diminished  in  multiple  cerebral  sclerosis,  uncomplicated  with  sirni* 
lar  lesions  in  the  spinal  cord. 

The  attitude  and  gait  of  a  person  affected  with  multiple  cerebral 
sclerosis  are  peculiar.  In  staiuling  the  body  is  generally  inclined  for- 
ward, the  head  falling  toward  the  chest,  the  trunk  flexed  at  the  pelvi*, 
and  the  knees  slightly  bent.  In  walking  the  action  is  similar  to  a  jog- 
trot, the  body  being  still  inclined  forward,  and  the  patient  often  mov- 
ing with  considerable  rapidity.  I  have  had  several  persons  with  the 
disease  under  my  charge  who  couM  not  walk  at  all,  but  who  could  run 
with  surprising  agility.  One  of  these,  a  gentleman  advanced  in  life, 
sent  to  me  by  ray  friend  Prof.  Sayre,  was  unable  to  take  a  step  in  roy 
consulting-room.  He  was  carried  down-stairs  by  his  attendants  with 
some  difficulty,  and  when  he  reached  the  front-door  he  was  put  on  hia 
feet.  He  then  told  his  servant  to  give  hira  a  push,  which  the  man  did 
with  all  his  might,  and  the  old  gentleman,  being  started,  went  at  a  full 
run  and  jumped  into  his  carriage  without  the  least  difficulty. 

There  is  often  a  strong  tendency  to  plunge  forward,  and  at  time-s 
there  is  an  impossibility  of  controlling  it  except  by  catching  hold  of 
some  fijted  object.  Not  long  since  I  was  walking  down  Broadway,  when 
I  saw  in  front  of  me  a  gentleman  who  was  then  under  my  charge,  and 
in  whom  I  had  diagnosticated  multiple  cerebral  sclerosis.  Although 
aware  of  his  peculiar  impulsive  gait,  I  had  never  seen  it  so  strikingly 
manifested  as  it  was  then.  He  went  at  a  full  trot,  threading  his  way 
among  the  numerous  people  in  the  street,  until,  apparently  exiiausted, 
he  would  lay  hold  of  a  lamp-post  or  awning-post  and  cling  to  it  till  he 
had  recovered  his  breath,  to  start  off  again  in  a  similar  manner. 

This  impulsion  of  the  body  forward  makes  it  emy  for  the  patient  to 
ascend  a  staircase,  but,  on  the  contrary,  very  difficult  to  go  down  one. 

The  first  case  of  the  discaije  in  question  which  I  saw  in  this  city,  over 
BLX  years  ago,  was  characterized  by  an  extreme  degree  of  festtnation^ 
It  was  that  of  a  maiden  lady,  over  fifty  years  of  age,  who  had  been 
affected  for  several  years.  WTien  she  was  going  up-stairs  no  one 
could  perceive  the  least  irregularity  ia  her  gait,  but  to  go  down  wa« 
impossible. 
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Sometimes,  however,  the  tendency  is  to  go  backward.  This  was  the 
MMe,  to  a  remarkable  extent,  in  a  gentleman,  a  resident  of  this  city, 
who  was  sent  to  me  by  Prof.  Van  Buren.  Every  time  he  rose  from  his 
2iiair  he  was  forced  to  tako  several  steps  backward,  and  it  was  only  by 
ooostaat  mental  effort  that  he  was  able  to  go  forward  at  all. 

The  tactile  sensibility  is  generally  impaired  from  a  very  early  period 
in  the  course  of  the  affection,  and  thus,  the  two  points  of  the  lesthesiom- 
eler  must  be  more  widely  separated  than  in  the  normal  condition  of 
tbe  ajBlem,  in  order  to  got  two  separate  impressions.  This  anfpsthesia 
b^iW  no  necessary  relation  to  the  region  of  skin  covering  the  affected 
imtwdes*  According  to  my  experience,  it  is  most  marked  at  the  termi- 
tkml  extremities  of  nerves, 

Numbnejis  of  different  degrees,  pains  of  various  kinds,  increased  or 
tfiniltiished  tempo  rat  11  re,  and  excessive  hvpera^sthesia  of  tlie  skin,  may 
abn  exist. 

The  ffjierial  senses  may  be  affected  to  a  variable  extent.  Thus  there 
nay  bo  amblyopia,  or  even  complete  blindness;  the  taste  is  very  often 
impaired  ur  nboliahed,  and  the  hearing  rendered  less  acute. 

The  ophthalmoscope  should  always  be  employed  to  examine  the 
fimdiMi  of  the  eye.  Tbe  condition  generally  found  to  exist  is  white 
•trophy  of  the  optic  disk,  which  is  identical  in  general  features  with 
Msierosis.  Tlie  vessels  of  the  retina  will  usually  be  found  small,  the 
bfmnehee  of  the  reins  few  in  number,  and  the  choroid  of  a  paler  hue 
than  is  natural 

The  course  of  multiple  cerebral  sclerosis  is  progressive. 

The  patient  is  finally  unable  to  walk,  the  friction  of  his  shaking  body 
agmmst  the  bed  abrades  the  skin,  the  dejections  are  passed  involuntarily'^ 
and  be  dies  either  in  coma,  in  convulsions,  or  by  a  gradual  process  of 
asthenia,  his  mind  participating  in  the  general  decay.  The  duration  of 
tJ«e  disease  varies  from  a  few  months  to  eight  or  ten  years.  Generally 
it  runs  ita  course  in  about  five  years. 

CaUMS. — Age  is  certainly  one  of  the  most  powerful  predisposing 
of  multiple  cerebral  sclerosis  mainly  affecting  the  hemispheres, 

causing  the  symptoms  heretofore  classed  as  paralysis  agitans.  Thus, 
nf  thirteen  eases  in  which  1  diagnosticated  the  disease  in  question,  all 
were  over  fifty  years  of  age,  and  sLx  were  over  sixty,  I  have  seen  nu- 
narotia  oaeea  of  paralytic  tremor  in  younger  persons,  but  the  morbid 
eoocfition  bad  aoaroely  any  points  in  conunon  with  that  now  under  notice, 
OikatBf  however,  are  on  record  in  which  young  persons  were  the  subject-s. 
Hmhv  U  some  evidence  to  support  the  theory  that  it  is  sometimes  heredi- 
imiff  but  the  whole  subject  is  so  confused  in  the  minds  of  most  authors, 
that  it  b  difljcult  to  make  out  clearly  what  they  refer  to  under  the  des- 
ignatioo  of  paralysis  agitans.  Of  the  thirteen  cases  occurring  in  my 
own  practice,  private  and  hospital,  five  had  immediate  ancestors  who 
had  loffered  from  eome  fonn  of  tremor  and  paralysis.     Whether  the 
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losion  was  purely  oerebral,  cerohro-spiiial,  or  whether  the  disease  waB  en* 
tirely  functional,  I  was  uot  able  to  decide  from  the  iuformation  given. 

The  influence  of  sex  is  more  readily  ascertained  and  is  very  evident. 
Eleven  of  my  eases  were  males  and  only  two  females. 

Of  exciting  causes  thert?  are  many.  In  two  of  mj  cases  it  followed 
immediately  on  attacks  of  scarlet  fever,  in  two  it  was  a  sequence  of 
typhoid  fever,  in  two  it  ensued  after  rheumatism,  in  two  it  was  probably 
syphilitie,  in  two  it  was  apparently  excited  by  great  emotional  disturb- 
ance, in  one  by  inordinate  muscular  exertion,  and  in  three  no  cause  coxdd 
be  assigned,  or  at  least  there  w^as  not,  in  my  opinion,  any  sufficient  ex- 
citing cause  to  be  discovered. 

Diagnosis^ — Multiple  cerebral  sclerosis  has  heretofore  been  con- 
founded with  other  diseases,  and  its  very  existence  as  an  independent 
afifection  is  very  illogically  questioned  by  some  writers.  There  is,  of 
course,  no  anatomical  reason  why  the  affection  should  not  be  oonfined  to 
the  brain  as  wt*Il,  as  it  certainly  is  in  some  cases,  as  to  the  spinal  cord* 
To  this  point  I  will  return  when  the  morbid  anatomy  and  pathology  JU^ 
discussed,  and,  as  in  the  foregoing  account  of  the  symptoms  and  causes^ 
wjU  base  my  remarks  under  the  present  head  mainly  on  the  results  of 
my  own  experience. 

The  occurrence  of  "head-symptoms"  is  sufficient  to  diagnosticate 
multiple  cerebral  sclerosis  from  the  functional  paralysis  agitans,  which 
is  never  a  very  serious  affection,  and  the  seat  of  which  is  not  always 
centric.  Besides,  in  the  latter  there  are  no  festinatioti,  alterations  of 
sc*nsiliility,  incoordination,  muscular  aniusthesia,  or  inability  to  main* 
tain  a  continuous  muscular  contraction,  while  the  paper  of  the  dynamo- 
graph  traverses  the  pencil  of  the  instrument.  The  functional  disorder 
is  more  liable  to  occur  in  persons  under  fifty  than  in  those  over  that  age. 
From  the  cerebro-spinal  form  of  multiple  sclerosis,  which  will  be  fully 
considered  in  another  seotion  of  this  workj  it  is  distinguished  mainly 
by  the  facts  that  the  tremor  makes  its  appearance  before  the  paralysis^ 
and  that  the  agitation  is  present  wliether  voluntary  movements  are  be- 
ing made  or  not. 

With  the  purely  spinal  form  it  is  not  likely  to  be  confounded  by 
any  one  paying  the  slightest  attention  to  the  phenomena  of  the  two 
diseases. 

From  chorea  it  might  in  some  oases  not  be  readily  discriminated 
without  a  thorough  study  of  the  clinical  history  and  existing  symptoms. 
But,  though  chorea  sometimes  occurs  in  adults»  and  is  generally  accom- 
panied bv  "liead-syniptoms,"  the  two  affections  possess  few  other  phe- 
nomena in  common. 

In  the  first  place,  the  mental  symptoms  in  chorea  are  indicative  of 
feebleness  from  the  very  first,  while  in  multiple  cerebral  sclerosis  imbe- 
cility superveues  late  io  the  course  of  the  disorder.  In  chorea  there  are 
no  vertigo,  pain  in  the  head,  or  other  evidences  of  congestion,  while  in 
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the  disease  under  notice  these  are  among  the  very  earliest  symptoms. 
In  cborea  there  is  no  actual  tremor,  but  the  disorderly  movements  are 
more  extensive  and  Irregular  than  in  multiple  cerebral  sch/rosis;  neither 
Is  tliere  festioAtion  or  bending  of  the  body  forward. 

Tremor  is  sometimes  met  with  after  cerebral  hsemorrhage  or  other 
OAu&e  producing  hemiplegia,  but  in  such  cases  the  clinical  history,  and 
the  fact  that  the  trembling  comes  on  after  the  paralysis,  will  suffice  to 
render  the  diagnosis  sure. 

Prognosis. — ^The  prospect  of  recovery  is  always  unfavorable,  but 
nt»t,  I  am  induced  to  think,  absolutelj  hopeless  if  the  patient  be  se«n 
$ufBciently  early  in  the  course  of  the  disease  and  submitted  to  proper 
medical  treatment.  The  probability  of  an  arrest  of  the  onward  ten- 
dejicj  is  by  no  means  small  under  like  circumstances.  Still,  in  the  great 
tzttjority  of  cases,  all  means  fail,  and  the  affection  gradually  and  per- 
aiste-iitly  goes  on  to  its  termination — death. 

Morbid  Anatomy. — The  membranes  of  the  brain  ore  sometimes 
opaque  in  patches,  and  occasionally  contain  an  abnormal  amount  of 
aerous  fluid.  The  cerebral  convolutions  are  occasionally  fattened,  a  ml 
tlie  grmj  substance  is  thinner  tlian  in  the  normal  condition.  It  may 
aXao  be  changed  in  color^  being  pale,  and  scarcely,  according  to  Jaccoud, 
to  be  distinguished  from  the  white  substance. 

Od  catting  into  the  tissue  of  the  hemispheres,  plates  or  nodules  of 
hutleoed  matter  are  found  scattered  throughout  its  extent.  These  are 
weO  defined,  and  vary  in  size  from  that  of  a  cherry-stone  to  that  of  a 
momSi  walnut.  In  the  only  ease  in  which  1  have  bad  the  opportunity  of 
mflldng  a  post-mortem  examination,  they  were  confined  entirely  to  the 
wiiite  substance  of  the  hemispheres.  Their  color  is  white  or  grayish- 
«rhlte,  and  they  are  of  varying  degrees  of  consistency,  from  that  of 
h&rd-boilod  white  of  egg  to  that  of  cartilage. 

Examined  with  the  microscope,  they  are  seen  to  consist  of  the  neu* 
which,  to  a  great  extent,  has  taken  the  place  of  the  nervous  tia* 
of  the  dUfrU  of  this  latter  in  the  form  of  fibres,  nucleated  ceUs, 
mud  free  oucleL    They  are  formed,  therefore,  by  the  hypertrophy  of  the 
oonneetiv'e  tissue  of  the  brain  at  the  expense  of  the  ner\'ous  tissue  proper. 

Sometimes  there  are  very  few  of  these  deposits — ^indeed,  there  may 
cioly  be  one — and  at  others  they  are  present  in  large  numbers.     In  the 
eJiamined  by  myself  there  were  seven  in  the  left  hemisphere  and 
in  the  right,  of  aires  varying  as  previously  stated. 

They  may  be  found  in  other  parts  of  the  cerebral  mass  besides  the 

Lispheies,  though  in  the  fonu  under  consideration  these  are  their  most 
prociunieoc>  and  constant  Si^ats.  Thus,  they  may  exiiit  in  the  hemispheres 
miMi  \u  the  medulla  oblongata,  the  pons  Varolii^  and  the  cerebeUum,  at 
%Jbm  same  time.  Wlien  they  occupy,  likewise,  the  spinal  cord,  another 
b  produced  which  differa  anatomically  and  pathologically  from 
HHiltipJe  oorebral  sclerosis. 
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Josion  was  purely  cerebral ,  cercbro-spiiial,  or  whether  the  diEease  wa«  en- 
tirely functional,  I  was  oot  able  to  decide  from  the  infomiatioD  given. 

The  influence  of  sex  ia  more  readily  ascertained  and  is  very  evident* 
Eleven  of  inj^  cases  were  males  and  only  two  females. 

Of  exciting  causes  there  are  many.  In  two  of  my  cases  it  followed 
imraediatcly  on  attacks  of  scarlet  fever,  in  two  it  was  a  sequence  of 
typhoid  fever,  in  two  it  ensued  after  rheumatism,  in  two  it  was  probably 
syphiKtic,  in  two  it  was  apparently  excited  by  great  emotional  disturb- 
ance, in  one  by  inordinate  muscular  exertion,  and  in  three  no  cause  couJd 
be  assigned,  or  at  least  there  was  not,  in  my  opinion,  any  sufticient  ex- 
citing cause  to  be  discovered. 

Diagnosis. — Multiple  cerebral  sclerosis  has  heretofore  been  con- 
founded with  other  diseases,  and  its  very  exbtence  as  an  independent 
affection  ia  very  illogically  questioned  by  some  writers.  There  is,  of 
course,  no  anatomical  reason  why  the  affection  should  not  be  •onfined  to 
the  brain  as  well,  as  it  certainly  is  in  some  cases,  as  to  the  spinal  cord. 
To  this  point  I  will  return  when  the  morbid  anatomy  and  pathology  are 
discussed,  and,  as  in  the  foregoing  account  of  the  symptoms  and  causes, 
will  base  my  remarks  under  the  present  head  mainly  on  the  results  of 
my  own  experience. 

The  occurrence  of  ''head-symptoms"  is  sufficient  to  diagnosticate 
multiple  cerebral  sclerosis  from  the  functional  paralysis  agitans,  which 
is  never  a  very  serious  affection,  and  the  seat  of  which  is  not  always 
centric.  Besides,  in  the  latter  there  are  no  festination,  alterations  of 
sensibility,  incofirdination,  muscular  ameathesia,  or  inability  to  main- 
tain a  continuous  muscular  contraction,  while  the  paper  of  the  dyimrao- 
graph  traverses  the  pencil  of  the  instrument.  The  functional  disorder 
is  more  liable  to  occur  in  persons  under  fifty  than  in  those  over  that  age. 
From  the  cerebro-spiiial  form  of  multiple  sclerosis,  which  will  be  fully 
considered  in  another  section  of  this  work,  it  is  distinguished  mainly 
by  the  facts  that  the  tremor  makes  its  appearance  before  the  paralysis, 
and  that  the  agitation  is  present  whether  voluntary  movements  are  be- 
ing made  or  not. 

W'ith  the  purely  spinal  form  it  is  not  likely  to  be  confounded  by 
any  one  paying  the  slightest  attention  to  the  phenomena  of  the  two 
diseases. 

From  chorea  it  might  in  some  cases  not  be  readily  diacriminated 
without  a  thorough  study  of  the  clinical  history  and  existing  symptoms. 
But,  though  chorea  sometimes  occurs  in  adults,  and  is  generally  accom- 
panied by  "head-symptoms,'*  the  two  affections  possess  few  other  phe- 
nomena in  com?non. 

In  the  first  place,  the  mental  symptoms  in  chorea  are  indicative  of 
feebleness  from  the  very  first,  while  in  multiple  cerebral  sclerosis  imbe- 
cility supervenes  late  in  the  course  of  the  disorder.  In  chorea  there  are 
no  vertigo,  pain  in  the  head,  or  other  evidences  of  congestion,  while  in 
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IW  dlisease  under  notice  these  are  among  the  very  earliest  syinptomi. 
In  chorea  there  is  no  actual  tremor,  but  the  disorderly  movements  are 
extensive  and  irregular  than  in  multiple  cerebral  sclerosis;  neither 
b  there  festination  or  bending  of  the  body  forward. 

Tremor  is  sometimes  met  with  after  cerebral  haemorrhage  or  other 
c*u9e  prodaciDg  hemiplegia,  but  in  such  cases  the  clinical  history,  and 
tile  fact  that  the  trembling  comes  on  after  the  paralysis,  will  suffice  to 
*linder  the  diagnosis  sure. 

Prognosis, — ^The  prospect  of  recovery  is  always  unfavorable,  but 
not,  1  am  induced  to  think,  absolutely  hopeless  if  the  patient  be  se«n 
fufficieutly  early  in  the  course  of  the  disease  and  submitted  to  proper 
medical  treatment.  The  probability  of  an  arrest  of  the  onward  ten- 
dcocy  is  by  no  means  small  under  like  circumstances.  Still,  in  the  great 
Dujority  of  cases,  all  means  fail,  and  the  affection  gradually  and  per- 
listen lly  gues  on  to  its  termination — death. 

Morbid  Anatomy. — The  membranes,  of  the  brain  are  sometimes 
0{»&que  in  patches,  and  occasionally  contain  an  abnonnal  amount  of 
•Ifoua  fluid.  The  cerebral  convolutions  are  occasionally  ilattened,  and 
th^  gtmj  substance  is  thinner  than  in  the  normal  condition.  It  may 
iho  bo  changed  in  color,  beiog  pale,  and  scarcely,  according  to  Jaocoud, 
ki  be  distinguished  from  the  white  substance. 

On  CQtting  into  the  tissue  of  the  hemispheres,  plates  or  nodules  of 
matter  are  found  scattered  throw ijhout  its  e^stent.  lliese  ans 
ned,  and  vary  in  size  from  that  of  a  cherry-stone  to  that  of  a 
•maQ  walnut.  In  the  only  case  in  which  I  have  had  the  opportunity  of 
Diaking  a  post-mortem  examination,  they  were  confined  entirely  to  the 
white  substance  of  the  hemispheres.  Their  color  is  white  or  grayish- 
mhiU^  and  they  are  of  varying  degrees  of  consistency,  from  that  of 
hard-boiled  white  of  egg  to  that  of  cartilage. 

Examined  with  the  microscope,  they  are  seen  to  consist  of  the  neu* 
roglia,  which,  to  a  great  extent,  has  taken  the  place  of  the  nervous  tis- 
•iMiy  and  of  the  dibris  of  this  latter  in  the  form  of  fibres,  nucleated  cells, 
and  free  nuclei*  They  are  formed,  therefore,  by  the  hypertrophy  of  the 
omBiictivc  tissue  of  the  brain  at  the  expense  of  the  nervous  tissue  proper. 
Sometimes  there  are  very  few  of  these  deposits — ^indeed,  there  may 
only  b«  one — and  at  others  they  are  present  in  large  nuiubors.  In  the 
vsife  •samined  by  myself  there  were  seven  in  the  left  hemisphere  and 
cfeireii  in  the  right,  of  sixes  varying  as  previously  stated. 

Tliey  in»J  bo  found  in  other  parts  of  the  cerebral  mass  besides  the 
imiiiHilinrciii,  though  in  the  form  under  consideration  these  are  their  most 
firoiBiiiQiii  uid  eooatant  seats.  Thus,  they  may  exist  in  the  hemispheres 
anil  ID  IIm  medulla  oblongata,  the  pons  Varolii,  and  the  cerebellum,  at 
tW  Minie  time*  When  they  occupy,  likewise,  the  spinal  cord,  another 
I  produced  which  differs  anatomic^illy  and  pathologically  from 
oerebnd  sclerosis. 
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Sometimes  largo  numbers  of  amyloid  coi-piiscles  are  met  with,  but 
their  presence  is  not  constant. 

Pathology. — The  first  question  to  be  considered  under  this  hetid  re* 
lates  to  the  existence  of  multiple  cerebral  sclerosis  as  an  independent 
affection — that  is,  without  lesions  of  like  character  being  at  tho  same 
time  produced  in  the  spinal  cord. 

The  weight  of  authority  is  probably  against  the  view  expressed  in 
this  chapter,  and,  as  I  have,  so  far  as  I  know,  made  the  first  attempt  to 
identify  a  certain  group  of  symptoms  with  multiple  sclerosis  limited  to 
the  cerebral  ganglia,  I  am  the  more  desirous  to  place  the  reasons  by 
which  I  have  beeo  actuated  before  the  reader. 

Audral,*  under  the  designation  of  partial  induration  of  the  brain^ 
describes  the  morbid  anatomy  of  an  affection  which  is  probably  the  same 
as  that  under  present  consideration,  although  his  account  of  it  is  by  no 
means  full  or  precise. 

Valentiner,*  citing  a  number  of  cases  observed  by  himself  and  Fre- 
richs,  details  one  Ln  which  the  lesions  were  limited  to  the  brain,  and  in 
which  the  symptoms  were  similar  to  those  I  have  specified  in  this 
chapter. 

Jaccoud  declares  that  certain  cases  establish  the  possibility  of  scle- 
rosis limited  to  the  encephalon.  In  a  note  he  refers  to  several  writers 
who  have  stated  the  parts  affected,  in  some  of  whicJ),  however,  the  spinal 
cord  was  also  involved.  In  the  following  it  appears  to  have  been  re- 
stricted to  the  brain: 

StOihr,  hemispheres  corpora  maraillaria;  Dumville,  protuberance  me- 
dulla oblongata  and  corpora  oUvaria;  Pool,  hemispheres  centrum  ovale; 
Cru\'eilhier,  anterior  face  of  the  medulla  oblongata,  protuberance,  cere- 
bral peduncles,  corpus  callosum,  walls  of  the  lateral  ventricles,  and  the 
origins  of  the  pueumogastric  glosso-pharyngeal  and  hypoglossal  nerves; 
Duplay,  hemispheres,  particularly  in  the  vicinity  of  the  ventricles,  optic 
thalami,  and  corpora  striata;  Van  Camp,  protuberance;  Obertimpfler, 
hemispheres;  Barthez  and  Rilliet,  hemispheres,  particularly  one  convo- 
lution; Cohn,  hemispheres  in  two  eases;  Gunsburg,  hemisphere,  gray 
substance  of  the  convolutions;  Vakntiner-Frerichs,  cerebellar  pedun- 
cles, coqjora  olivaria,  protuberance,  and  medulla  oblongata;  Meyneiti 
cerebellum  and  protuberance.' 

Boumeville  and  Gu^-rard/  while  asserting  that  the  existence  of  mul* 
tiple  cerebral  sclerosis  as  a  separate  and  distinct  affection  restd  on  only 
one  case — that  of  Valcntiner— which  they  further  declare  was  probably 

*  "PrAdg  d'oimtonile  pathtttogiqtie,"  tome  n^  2«  pardc,  Parii,  1829,  p.  810. 

*  **  Cber  die  Skleroso  dcs  Gehirnfl  und  Riickenmarkfl.'*  "  Deuteche  Rlinik,**  B.  xiv,,  1856. 

*  I  quote  this  iioto  from  Jaccoud,  without  vouching  for  its  oorrectneM,  as,  from  tlie 
fact  thiit  he  does  not  cito  the  works  in  which  Ihe  details  are  to  be  found,  I  bare  not  bMS 
able  to  verify  his  sUtemeatB. 

*  "  De  U  Bclerose  enphwiues  dias^min^ea/'  Ptrii,  1869,  p.  ft8. 
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fectly  reported,  admit  that  the  cerebral  form  may  be  regarded  as 
>lkhed  But  none  of  the  authors  who  have  referred  to  it  identify 
»  form  of  paralysis  agitans  with  a  lesion  characterized  by  the  presence 
of  bodies  of  sclerosed  tissue  in  the  brain,  and  especially  in  the  heiui- 
*pber*s.  Thus,  Dr.  Qymer  expresses  tlie  opinion  that,  excluding  the 
tremor,  which  may  accompany  hemiplegia  and  certain  other  disorders 
of  which  it  is  an  altogether  secondary  phenomenon,  there  are  but  two 
Tirieties  of  paralysis  agitans:  1.  That  which  results  from  multiple  (dis- 
l)  sclerosis,  affecting  the  encephalon  and  spinal  cord;  and,  2. 
functional  disorder,  first  fully  described  by  Parkinson.*  Now, 
in  my  opinion,  Parkinson  has  described  two  very  distinct  affections 
anrfer  the  name  of  paralysis  agitans.  One  of  these  is  certainly  func- 
tiootl  so  far  as  this:  that  the  tremor  shows  no  disposition  to  extend  to 
difttot  ports  of  the  body,  that  it  is  the  only  symptom  present,  that  no 
Won  has  been  discovered,  and  that  it  is  readily  curetl.  The  cases  de- 
lerik^tl  by  him,  on  pages  48  and  50  of  his  **  Essay,*'  were  of  this  form, 
lAil  Case  IV.  was  probably  of  like  character.  The  other  is  charac- 
tcm«d  by  the  phenomena  which  I  have  detailed  in  this  chapter,  and 
»&ich,  though  impierfectly  described  by  other  authors,  have  either  been 
confounded  with  multiple  cerebro-spinal  sclerosis,  or  regarded  as  con- 
itituting  an  aggravated  form  of  the  functional  disorder* 

Parkinson  defines  it  as  "involuntary  tremulous  motion,  with  ]efl»> 
ened  muscular  power,  in  parts  not  in  action  and  even  when  supported; 
irith  a  propensity  to  bend  the  trunk  forward,  and  to  pass  from  a  walk- 
ing to  a  running  pace,  the  senses  and  intellect  being  uninjured." 

Ordcnsteln  *  b  of  the  opinion  that  the  true  anatomical  lesion  of 
Qon^fpUMl  tremor  is  yet  to  be  found,  although  he  refers  to  several 
cu«s  in  which  there  were  organic  changes  in  the  pons  Varolii,  medulla 
oblotigmta,  and  crura  cerebri.  These  he  regards  as  aoeidental,  and 
iberefore  a<  not  being  essential  features  of  the  disease.  It  is  scarcely 
o«c«Mary  to  say  that  he  does  not  make  the  distinction  betw<»en  mul- 
tiple cscrebral  sclerosis  and  the  form  of  tremor  to  which  I  restrict  the 
name  of  parftlyaia  agitans,  and  the  morbid  anatomy  of  which  is  still 
imdefeniiijied. 

My  own  views  of  the  true  pathology  of  the  cerebral  form  have 
boMi  formed  from  carefal  observation  of  the  course  of  the  disease  io 
tktrt«»n  casca,  in  one  of  which  I  was  enabled  to  make  a  post-mortem 
ezamtuation. 

P.  B.I  male,  aged  sixty-five,  fonnerly  a  drummer  in  the  army,  and 


7  on  the  Sh^Ing.PiUiT/*  Lnmtoti,  1817.     In  the  prvrloas  editioni  af  tbU  irork 
to  mT  inability  to  oliuin  «  ui^pv  of  Pftrkinson's  work,  aad  tbtt  mj  du- 
■■  tl  irert  tborefore  a«eossiriij  Mcoad-hand.    ObAerviog  this  itAtcmeQi,  Dt,  T. 
',  of  UttotMttsr,  BagUad,  mu  kind  eaougfa  to  present  me  with  a  copy,  so  that  I 
^m  abk  ia  iM  ptMtiit  aditloii  to  refer  to  Pm-kiMoo  directlj. 

la  paral/ilt  agftuita,**  eie.,  Paris,  1  SeS,  p.  SO,  #(  «if , 


304 


DISEASES  OF  THE  BIIATN. 


latterly  an  instructor  of  buglers,  came  under  my  observation  at  Cebo* 
leta,  New  Mexico,  in  the  winter  of  1849-*60,  While  milking  a  cow,  one 
evening,  he  suddenly  experienced  a  severe  pain  in  has  head,  which  lasted 
only  a  few  seconds.  lie  soon  afterward  had  an  epili^ptic  paroxysm,  dur- 
ing which  he  bit  his  tongue  severely.  He  had  no  other  fit,  so  far  as 
waa  known,  but  the  pain  in  ttie  head  recurred  at  different  times,  never, 
however,  lasting  longer  than  a  minute  or  two. 

No  other  symptoms  appeared  for  several  weeks,  and  then  he  ex- 
perienced severe  darting  pains  in  the  arms,  and  soon  afterward  the  left 
hand  began  to  shake.  On  examination  I  found  the  tremor  limited  en- 
tirely to  the  extensor  communis  digitorum,  and  that  the  motion  was 
entirely  in  the  line  of  extensiou  and  flexion.  Little  by  little  the  other 
muscles  of  the  forearm  became  involved,  and  then  the  disorder  extend 
ed  upward,  affecting  the  biceps,  coraco-brachiaHs,  triceps,  deltoid,  and 
the  muscles  of  the  shoulder  generally.  The  ana  was  much  weaker  than 
the  other,  although  he  was  left-handed. 

In  about  three  months  after  first  noticing  the  tremor  in  the  left  hand, 
the  left  foot  was  similarly  affected,  and,  as  in  the  first  instance,  the 
agitation  gradually  extended  upwarrl,  untiJ,  so  far  as  I  could  see,  all  tfre 
muscles  of  the  extremity  were  involved. 

He  now  complained  of  numbness  in  the  ends  of  the  fingers  of  the 
affected  extremity,  and  this  slowly  extended  to  the  whole  arm.  Tlie 
sensibility  of  the  leg  remained  intact. 

Next  the  right  arm  went  through  a  similar  sequence  of  phenomena, 
then  the  right  leg,  and  finally  the  head. 

There  was  no  decided  tendency  to  forward  impulsion  till  both  legs 
were  involved,  though  there  was  difhculty  in  maintaining  the  erect  pos- 
ture, and  the  body  was  inclined  forward  before  either  inferior  extremity 
became  affected.  But  with  the  accession  of  tremor  in  both  lower  limbs, 
a  marked  disposition  to  trot  and  a  corresponding  difficulty  of  walking 
slowly  made  their  appearance. 

For  over  a  year  the  tremor  ceased  whenever  the  patient  went  to 
sleep,  and  it  generally  became  less  troul>Iesome  aa  soon  as  he  lay  down 
and  tried  to  sleep.  But  at  last  it  continued  night  and  day,  and  thua 
apparently  hastened  the  terFuination  of  the  disease,  for  he  lost  strength 
rapidly  from  deprivation  of  sleep.  This  debiHty  was  still  further  in- 
creased, by  innutrition  from  proper  food,  it  being  impossible,  in  the 
then  state  of  the  couiitrv,  to  get  any  fresh  vegetables. 

During  the  whole  period  from  the  oocurriMice  of  the  first  paroxysm 
of  pain,  there  was  a  gradual  but  marked  failure  of  the  mental  powers, 
until  a  condition  of  vcrj-  decided  imbecility  was  reached.  Death  finally 
took  place  about  two  years  and  one  month  after  the  epileptic  fit,  which 
occurred  on  th*3  same  day  with  the  first  pain  felt  in  the  head, 

I  made  the  post-mortem  examination  with  great  care,  but  without 
any  clearly-preconceived  idea  of  what  I  should  find,  except  that  I  cr- 
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peeled  to  dlflcover  lesions  of  some  kind  in  the  brain  and  spinal  cord. 
fJD  f  ^  the  calvarium,  the  membranes  covering^  the  surface  of  the 

hcijK  were  found  to  be  healthy.    I  removed  the  entire  brain  from 

(be  skull^  and  carefully  examined  the  base.  There  was  no  appreciable 
\msm  oi  any  kind.  No  tumor,  no  induration,  no  softening  of  any  of 
dit  ganglia.  The  membranes  were  dissected  off,  and  the  convolutions 
m  the  supf-rior  surface  were,  I  thought,  less  distiuctJy  marked  than  waa 
flormal.  I  then  cut  through  the  right  hemisphere  horizontally  an  inch 
from  the  surface,  and  was  surprised  to  find  the  course  of  the  scalpel  re- 
ntsted  by  a  hard  body.  This  I  discovered  to  be  a  mass  of  dense  tissue 
one  inch  and  a  quarter  long,  half  an  inch  wide,  and  about  half  an  inch 
tliiek.  I  then  very  thoroughly  examined  the  hemisphere,  not  allowing 
toy  part  of  it  to  escape  observation,  and  discovered  eleven  of  these  nod- 
ttletof  variable  size — ^the  smallest  as  large  as  a  cherry-atone,  the  largest 
•bcmt  the  size  of  a  walnut — in  the  white  substance.  In  the  left  henii- 
sphere  I  found  seven  simikr  masses. 

There  were  none  in  the  peduncles,  in  the  optic  thalami,  in  the  cor- 
pori  striata,  in  the  medulla  oblongata,  pons  Varolii,  cerebellum,  or  any 
other  part  of  the  encephalic  mass. 

I  then  examined  the  spinal  cord  in  Eke  manner,  making  several  hun> 
W  sections  of  it,  but  found  no  alteration  anywhere.  It  was  perfectly 
Wtfay  in  every  respect,  neither  congested,  softened,  nor  indurated  in 
uj  part  of  its  extent. 

Hi©  sclerosed  bodies  were,  many  of  them,  dense  and  as  hard  as  car- 
t9ig«i,  others  were  like  hard-boiled  white  of  egg,  and  others  like  obeeae. 
Xo  tiieroocopical  examination  was  made. 

la  tJtoA  case  the  lesions  were  entirely  limited  to  the  hemispheres,  a 
QicunstAOoe  which  I  can  weU  beUeve  is  not  common— other  ganglia  of 
^  brain  gvnorally  participating  and  giving  rise  to  oorresponding  modi- 
itilioiis  of,  or  additions  to,  the  symptoms. 

Hitu,  when  the  medulla  oblongata  is  involved,  there  is  difficulty  of 
>*i]lowiag  and  implication  of  the  muscles  of  respiration ;  when  the  pons 
^foUi  is  affected,  we  have  among  other  symptoms  facial  paralysis}  when 
Ueoorpora  striata,  more  intense  paralysis;  when  the  optic  thalamli  de- 
■^afement  of  vision  and  perhaps  of  hearing;  when  the  crura  cerebri, 
^vvywk  unilateral  convulsive  movements  and  participation  of  the  mus- 
^nipplied  by  the  third  pair  of  nerves;  and  when  the  cerebellum,  es- 
?>oklly  iho  cruni,  the  tendency  to  go  backward  insteiid  of  forward;  and 
•boo  with  the  other  important  parts  of  the  encephalic  mass. 

Other  relations  connected  with  the  pathology  will  be  considered  when 
tW  mbJMto  of  multiple  cerebro-spinal  sclerosis,  and  what^  for  want  of  a 
Wtir  namis  may  be  called  paralysis  agitans,  are  reached. 

btttnint* — ^To  detail  all  the  various  methods  which  have  been  em- 
ployed in  the  treatment  of  the  group  of  symptoms  which  I  have  olaased 
•ft  multiple  oerebral  sclerosis  mainly  affecting  the  hemis])here8. 
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would  be  a  fruitless  piece  of  labor*  Mtiiiy  of  the  cases  of  cure  wHc! 
have  been  reported  were  not  instances  of  the  disease  now  under  notice, 
but  of  the  milder,  and,  so  far  as  we  know^  functional  disorder;  and, 
therefore,  it  would  be  useless  to  adduco  them  as  guides  in  the  present 
connection.  I  shal!,  therefore,  conhne  my  remarks  to  the  results  of  my 
own  experience. 

I  am  very  sure  that  the  condition  of  the  patient  is  generally  improved 
by  the  siimultancous  administration  of  the  chloride  of  barium  and  hy- 
oscyamiis.  The  former  may  be  employed  according  to  the  formula  given 
in  the  immediately  preceding  chapter;  that  is,  in  dose^  of  a  grain  three 
timoa  a  day;  the  other  in  the  form  of  the  tincture,  in  doses  of  from  one 
to  two  drachma  morniug,  noon,  and  night.  Care  should  be  taken  that 
the  latter  preparation  be  fresh  and  properly  made*  As  sold  in  the  apoth- 
ecaries' shops,  it  is  often  inert. 

By  these  two  remedies  alone,  the  tremor  is  often  markedly  dimin- 
ished, and  the  paralysis  and  other  disorders  of  motility  and  sensibility 
greatly  lessened. 

Thus,  in  the  case  of  a  distinguished  gentleman,  a  Senator  of  the 
United  States,  who  consulted  me  in  the  spring  of  1870  for  what  was 
designated  shaking-palsy,  hut  in  whom  I  diagnosticated  the  disease  under 
consideration,  anioudment  was  perceived  from  the  vcrj'  iirst  day  of  the 
treatment.  The  tremor  and  paralysis  diminished,  the  mind  became 
stronger  and  more  able  to  endure  exertion,  and  the  physical  strength 
much  increased.  He  was  soon  able  to  write  and  to  attend  to  hia  official 
duties,  and  he  has  continued  iti  his  advanced  stage  of  improvement  to 
the  present  dale.  He  still,  however,  takes  his  medicines,  and  will  prob- 
ably be  obliged  to  do  so  for  a  long  time  yet. 

In  another  case^ — ^that  of  a  gentleman  living  in  the  interior  of  this 
State — no  means  have  been  so  successful  in  improving  the  geueml  health, 
and  arresting  the  progress  of  the  disease,  as  the  chloride  of  barium  and 
tincture  of  hyoscyamus.  I  have  given  these  remedies  alone  or  m  con- 
junction with  otliers,  in  nine  cases,  and  never  without  a  decidedly  favor- 
able effect. 

Electricity  is,  however,  a  powerful  adjunct,  and  I  always  employ 
it  when  the  opjiortunity  exists  for  so  doing.  The  primary  current,  from 
not  exceeding  fifteen  cells,  should  be  passed  through  the  brain  antero- 
posteriorly  and  laterally,  as  previously  described,  and  the  sympathetic 
nerve  should  likewise  be  acted  upon  by  a  current  of  similar  intensity. 

llie  tremulous  muscles  should  also  be  subjected  to  the  influence  of  & 
primary  current  of  low  tension.  I  am  not  sure  that  it  makes  any  dif- 
ference in  which  direction  the  current  be  passed,  but  it  is  important  that 
it  should  not  be  so  intense  as  to  cause  any  considerable  pain. 

For  the  paralysis  the  induced  current — not  too  strong — ia  to  be  reo- 
omraended,  and  for  any  contractions  that  may  be  present  it  is  tbe  pref- 
erable fonn  to  use. 
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A  gentleman,  over  sixty  years  of  age,  from  Tennessee,  consulted  me 
m  September,  1S70,  for  tremor  associated  with  paralysis.  His  physioian. 
Dr.  W*  W.  Yandell,  came  with  him,  and  gave  me  much  vahiable  infor- 
mation in  regard  to  the  progress  of  the  disease.  In  the  first  place,  there 
iiad  been,  several  years  previously,  symptoms  of  a  dii^ordered  cerebral 
ctnnilation,  indicuited  by  pain  and  vertigo.  Soon  afterward  tremor  su- 
perf>6lhed  in  the  left  hand,  and  gradually  extended  to  both  limbs  of  that 
vd^  There  were  also  purulysis  and  loss  of  sensibility.  When  he  came 
aoder  my  notiee,  the  upper  extremity  was  more  affected  than  the  lower; 
(oatimotionB  had  taken  place,  and  the  fingers  were  strongly  pressed 
l^nunst  the  palm  of  the  hand,  the  hand  was  bent  un  the  furearm,  and 
tlw  elbow  was  flexed  to  its  utmost  extent.  The  limb  was  somewhat  atro- 
phiedt  but  electro-muscular  contractility  was  not  sensibly  impaired. 

The  voice  was  exceedingly  weak,  but  there  was  no  paralysis  of  the 
tongue  or  facial  muscles,  and,  though  the  patient  could  not  speak  above 
I  wbUp«r,  every  word  was  articulated  distinctly,  and  was  appropriately 
TTae  body  was  greatly  bent  forward,  the  attitude  being  that  of  a 
asoending  a  steep  hill,  and  there  was  decided  festination*  The 
tad  paralysis  were  much  more  marked  on  the  left  side  than  the 
right,  and  the  agitation  was  altogether  independent  of  i^oluntary  move- 
menu. 

The  mind,  except  as  regarded  the  memory,  was  not  essentially  im- 
pttiredf  and  the  sight  and  bearing  were  unaffected  by  the  disease,  llicre 
never  been  any  convulsive  attack  or  loss  of  consciousness,  and  the 
of  the  disease  had  been  extremely  gradual.  Ophthalmoscopic  ex- 
reveftled  nothing  beyond  an  ansemic  condition  of  the  retime 
mad  flboroidB. 

I  diagnosticated  multiple  cerebral  sclerosis  mainly  affecting  the 
beousphares,  but  probably  involving  also  the  right  corpus  striatum,  and 
I  pff^Mcribed  the  chloride  of  barium,  tincture  of  hyoscyamua,  and  elec- 
tricity. He  remained  in  New  York  a  few  days,  and  then  returned  to 
lua  borne  with  the  tremor  abated,  the  contractions  partially  overcome, 
ibe  muscleia  improved   in  strength,  and   the  tendency  to  festination 


A  tocmtli  afterward  Dr.  YandetJ,  who  had  continued  the  treatment, 
vrota  me,  of  the  patient,  that  the  improvement  was  more  decided  than 
bia  BKist  sanguine  friemb  had  anticipated,  and  still  continued;  that  the 
•IpftBtioD  was  scarcely  perceptible;  that  he  could  more  than  half  extend 
tJ>*  fingers  of  the  left  hand,  could  straighten  his  wrist  and  elbow,  and 
could  lift  a  chair,  or  put  on  his  hat,  with  the  right  hand.  From  what  I 
hmrrn  mOB  ftsoortained,  he  bids  fair  to  recover  entirely. 

If  tbe  gwioral  health  be  materiaUy  impaired,  ood-liver  oil,  iron,  and 
sirjrcbsda,  may  be  administered  with  advantage. 

The  food  should  always  be  highly  nutritious,  and  a  glass  or  two  of 
if  not  yiartiruUrly  contraindicateil,  may  be  taken  daily  with  advan- 
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tage.     Passive  exercise  in  the  open  air  is  always  beneficial,  but  OJ 
siv©  wal|tin|r  or  strong  mnscuJar  exertion  of  any  kind  should  he 
fully  avoided.     Emotional  excitement  or  mental  labor  must  be  xigidl^ 
avoided. 

Under  the  treatment  thus  indicated)  the  patient  may  at  least  be  n> 
li^ved  of  a  great  deal  of  his  suiFering, 


CHAPTER  XIY. 

TUMORS    OF    THE   BBAJN. 

Though  tumors  of  the  brain  differ  greatly  in  character,  the; 
when  they  are  accompanied  by  any  notable  symptoms,  present  many 
featured  in  common.  It  will,  therefore,  be  convenient  to  consider  them 
under  one  head,  and  point  out  their  differences  when  the  morbid  anat- 
omy and  pathology  are  discussed. 

Symptoms. — It  is  possible  for  a  person  to  have  a  tumor  of  the  brain 
as  large  as  an  orange,  and  present  no  symptoms  of  it  during  life.  One 
such  casa  came  under  uiy  observation  several  years  ago,  and  many  oih- 
era  are  on  recoixL  In  the  instance  referred  to,  the  patient,  a  teamster, 
was  twice  sliot  in  a  quarrel,  one  ball  grazed  the  skull,  ploughing  up  the 
right  parietal  bone  for  the  extent  of  an  inch;  the  other  entered  the  left 
breast,  wotioding  the  heart.  Death  ensued  almost  instantly.  The  braiii 
was  examined,  and  a  tumor  of  an  elliptical  form,  two  inches  in  its  long 
diameter,  and  one  and  three-quarters  in  its  shcrt  diameter,  was  found, 
involving  the  white  substance  of  the  left  posterior  lobe.  The  character 
was  that  which  Virchow  has  since  called  gliomatous,  and  contained  no 
nervous  tissue. 

Again,  it  sometimes  happens  that  tumors  of  large  size  exist  in  th« 
brain,  and  produce  no  symptoms  till  a  few  days  before  death.  Then 
very  violent  manifestations  ensue,  and  the  patient  dies  convulsed  or 
comatose.  And  it  is  always  the  case  that  the  s>inptoms  are  entirely 
different,  as  one  or  other  part  of  the  brain  is  involved,  or  the  tunior  it 
large  or  small.  Thus,  we  know  very  well  that  a  morbid  growth,  seated 
in  the  pons  Varolii,  will  cause  very  diverse  symptoms  from  those  pro* 
duced  by  a  similar  formation  in  one  of  the  anterior  lobes  of  aitlierof 
the  hemispheres.  We  may  say,  in  general  terms,  that  tumon  «taated 
in  the  medulla  oblongata,  the  pons,  the  optic  thalami,  the  oorpom  strnta, 
the  orura  cerebri,  the  cerebellum,  and  the  convex  surface  of  the  beni- 
apheres,  give  rise  to  more  decided  manifestations  than  when  th«  white 
substance  of  the  hemispheres  is  the  seat. 

Pain  is  probably  the  first  symptom  which  attraots  attentioiu  It  b 
generally  confined  to  a  definite  region  of  the  head  corresponding  to  iba 
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he  disease,  bufc  this  is  not  always  the  case.  It  may  be  either 
ft  mil  ftetie,  lasting  the  greater  portion  of  the  day,  or  a  sharp,  lancinat- 
mg  paroxysm,  which  ensues  but  for  a  few  moments  and  recurs  frequent- 
ly. Ai  the  morbid  process  goes  on,  the  cephalalg-ia  becomes  more  se- 
lere,  and  finally  reaches  a  stage  of  great  intensity.  So  great  is  the 
wilmng  that  the  patient  cries  out  with  the  agony,  and  in  a  case  under 
my  observation  suioide  was  attempted.  Mental  excitement^  physical 
exeiUoii,  DoiseSy  and  bright  lights,  aggravate  the  pain* 

The  special  ^senses  rarely  escape.  The  sight  is  among  the  first  to 
mlf«r  derangement,  and  vision  may  be  irretrievably  lost  from  pressure 
netted  upon  the  optic  nerve,  or  through  congestion  of  the  retina  and 
dioroid  and  consequent  disorganization  of  these  structures,  or,  from 
wUt  b  more  common,  optic  neuritis.  Indeed,  it  has  been  recently  as- 
tttted  by  several  pathologists  that  cerebral  tumors,  no  matter  what 
t^r  situation,  almost  invariably  give  rise  to  this  latter  affection.  The 
cyoball  of  the  affected  side  is  often  rendered  more  prominent  than  the 
otiiefy  ev^en  when  the  tumor  does  not  involve  the  orbit* 

Tbe  hearing  is  also  often  affected,  and  the  taste  not  unfrequently 
or  lessened  In  acuteness. 

\en  of  sensibility  in  various  parts  of  the  body  are  common. 

are  either  of  the  nature  of  anaesthesia  or  hypencsthesia,  and  are 

ejtperienced  in  the  face  or  extremities. 

Vertigo  is  a  very  general  symptom,  and  may  be  of  all  degrees  of  in* 

tenstiy,  sometimes  preventing  the  patient  standing,  walking,  or  even 

■itiog;     It  is  often  observed  very  early  in  the  course  of  the  disease, 

ud  It  frequently  accompanied  by  nausea  or  vomiting. 

Tlie  disorders  of  motility  are  shown  either  as  paralysis  or  convul- 
noiML  In  several  cases  under  my  observation  the  loss  of  muscular  power 
«M  lint  eihibite<l  in  tbe  muscles  of  the  eyeball  and  its  appendages, 
fwing  external  strabismus,  ptosis,  and  permanent  dilatation  of  the 
pupil,  from  paralysis  of  the  third  nerve,  or  internal  strabismus  from  the 
l«iao  involving  the  sixth  nerve. 

In  n  cAAe  recently  under  my  charge,  the  muscles  supplied  by  the 
rigbt  faeial  nerve  were  alone  affected^  and  in  another  the  left  side  of 
tkm  fft09  nnd  right  side  of  the  body  were  paralyzed,     \\lien  there  is 
pnrmlyBi,  it  is  generally  of  the  hemiplegio  form,  though  oocasionally  it 
m  parmplegict.     Whatever  its  form,  it  is  almost  always  of  slow  progreea. 
IVmlysk  may  be  entirely  absent.     It   is  only  a  nece^sarj/  attendant 
tlio  tumor  involves  some  part  of  the  motor  tract, 
WImq  the  muscles  ooncemed   in  articulation  are  implicated,  tbe 
I  rendered  indistinct,  and  some  sounds  may  be  impossible  of  ut- 
not  from  any  defect  in  the  idea  of  language  or  of  its  expres- 
^■iopi  Iwt  aimply  from  paresis  of  the  vocal  organs. 

^^HpooTaliions  are  other  prominent  symptoms,  and  they  may  be  among 
^^Vinitial  plMOomana,     It  is  not  at  all  unusual  for  the  first  evidence  of 
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intra-oraaial  disturbance  to  be  an  epileptifomi  convulsion,  and  siniila! 
parozjsms  may  occur  at  intervals  for  many  years.  Tbey  may  be  gen- 
eral, OFi  what  is  more  common,  limited  to  one  side  of  the  body. 

Sometimes  consciousness  is  not  loatj  but  tlicre  are  various  convulsive 
movements  of  the  limbsj  tonic  or  clonic  in  character.  Occasionally 
these  are  coofinod  to  the  muscles  of  the  face  or  eyeball. 

Disturbances  of  equilibrium,  manifested  by  tendency  to  advance^  to 
go  backward,  or  to  turn  round  to  the  right  or  left,  are  sometimes  present. 

With  these  symptoms  there  are  generally  others  not  so  pvalpably 
connected  with  the  morbid  iutra-cranial  process.  TIjuh  there  may  b© 
disorders  of  the  stomach,  bowels,  and  kidneys,  and  of  the  respiration 
and  circulation,  which  add  much  to  the  discomfort  of  the  patient. 

As  to  the  intellectual  faculties,  it  is  not  uncommon  to  find  that 
they  do  not  become  involved  to  any  considerable  extent  till  a  late  pe- 
riod of  the  disease.     Then  the  change  is  usually  a  gTadually-advancini 
imbecility. 

Death  takes  place  either  by  convulsions  or  coma,  or  a  combinatioi 
of  both.     The  following  cases,  which  I  select  from  my  note-book,  are 
interesting  tn  several  relations: 

J.  H^j  raale,  aged  thirty-seven,  came  under  my  observation  January 
15,  1856,  at  Fort  IlUey,  in  Kansas.  A  few  months  before  he  had  re- 
ceived an  injury  of  the  left  hip  by  being  thrown  from  his  horse,  and 
was  stunned  for  a  few  minutes.  A  few  days  afterward,  as  he  was  lying 
in  bed,  he  suddenly  became  vertiginous,  and  at  the  same  time  bad 
noises  in  his  ears  and  some  pain  not  very  definitely  located.  He  never 
had  vertigo  again,  but  the  pain  never  left  liiin  night  or  day  for  several 
weeks*  It  then  suddenly  ceased,  and  did  not  recur  till  the  morning  of 
December  31st,  when  a  sharp  twinge  was  experienced  in  the  front 
tho  head,  and  he  immediately  saw  every  thing  double.  Ptosis 
dilated  pupil  of  the  left  eye  soon  supervened,  and  the  arm  of  the  right" 
sirle  became  weaker*  ^^"hen  I  saw  him  the  grasp  of  his  hand  was  very 
feeble,  and  the  ocular  troubles  very  noticeable.  The  pain  was  almost 
constantly  present,  and  was  of  the  most  intense  character.  He  said  it 
seemed  as  if  a  red-hot  iron  were  being  thrust  through  his  brain. 

He  had  come  several  miles  to  see  me,  and  went  home  after  I  had 
given  him  a  palliative  medicine.  A  few  da3*8  afterward  a  messenger 
carae  for  me  in  great  haste,  with  the  information  that  the  patient  wa» 
dying,  and  requesting  my  attendance.  On  my  arrival,  I  found  that  he 
had  been  dead  several  hours,  having  had  repeated  severe  convulsions. 
On  post>mortem  examination,  a  tumor,  spheroidal  in  shape,  with  an 
average  diameter  of  an  inch  and  a  quarter,  was  found  occupying  the 
middle  third  of  tho  inner  surface  of  the  left  middle  lobe,  so  as  to  press 
on  the  left  crus  and  third  nerve. 

The  points  of  interest  in  this  case  are  the  sudden  cessation  of  the 
pain  and  its  recurrence  simultaneously  with  the  paralvsis  of  the  third 


TUHonS   OF  T!TE  BRAIN, 


311 


nerve,  the  slight  paralyaia  of  the  body,  and  the  absence  of  convulsions 
til  just  before  the  fatal  tfinnination.     The  ptosis,  diplopia,  and  dilata- 

n  of  the  pupil,  doubtless  occurred  at  the  very  itistant  that  the  tumor 
onrroached  on  the  cms. 

The  history  of  the  following?  case,  wfjicli  1  saw  in  September,  1864, 

the  request  of  my  friend  Prof.  Van  Buren,  I  lake  from  the  report 
of  Dr.  F,  N.  Otis,*  under  whose  immediate  care  the  patient  was  ; 

Mias  E.,  aged  twenty-six,  was  of  healthy  parentage,  and,  though 
of  delicate  organization,  had  enjoyed  good  health  up  to  Februaiy,  18f»l, 
whien  «b©  received  a  fall  on  the  ice,  striking  violently  upon  her  elbow. 
She  wms  not  conscious  of  receiving  any  other  injury  at  the  time.  At 
9  ▲.  M^  of  the  following  day  she  awoke  with  an  intense  pain  in  the 
lop  of  her  head,  of  a  throbbing,  lancinating  character,  which  continued 
throughout  the  day.  By  night  she  obtained  relief.  No  further  effect 
frcym  the  fall  was  experienced  until  about  two  weeks  subsequently,  when 
she  discovered  a  small,  firm,  circumscribed  swelling  on  the  crown  of  the 
hf  d  ftt  the  point  where  the  pain  had  previously  been  felt.  This  swell- 
m^^  which  was  painless,  increased  gradually,  until^  after  a  3'ear,  it  had 
Attaine<i  the  size  of  half  a  l^raon.  Soon  after  the  a|»pearanc6  of  the 
ttUDor,  Miss  E.  began  to  suffer  with  severe  pain,  continctl  chiefly  to  the 
vcfiez,  of  the  same  character  as  that  ejiperiencod  immediately  after 
the  £iIL  This  pain  would  continue  almost  without  cessation  for  two 
Of  thiee  weeks,  after  which  for  a  like  period  she  would  be  quite  free 
fron  it. 

She  bad  also  occasional  attacks  of  numbness,  preceded  by  great 
ilrowsineas,  and  a  cold,  creeping  sensation,  succeeded  by  total  loss  of 
the  power  of  motion,  sometimes  confined  to  a  single  extremity,  and  at 
Others  involving  the  entire  bo<iy.  These  attacks  usually  came  on  at 
mghtf  or  after  rest  in  a  recumbent  position,  and  general  1}%  though  not 
lavmiiably^  were  precursors  of  severe  headache.  They  were  always  fol- 
lowed by  great  ner\'ous  prostration.  At  first  rare,  they  increased  in 
Ireqttenej  as  the  tumor  enlarged^  so  that  by  February,  18G3,  she  was 
»Mom  free  from  them  for  more  than  ten  or  twelve  days,  and  the  tumor* 
Wd  doubh^l  in  size  within  the  year  She  now  began  to  be  much  an- 
iiojed  by  tingling,  crawling  sensations  in  her  face  and  through  the  head 
sft^r  any  unusual  exertion  in  writing,  reading,  or  singing,  but  rode 
daily  on  horseback  with  apparent  benefits  As  time  passed,  she  had  fre- 
quent dizzy  tunis,  with  nausea,  and  sudden  flashes  like  electric  shocks 
over  the  entire  body,  lasting  only  for  an  instant,  but  leaving 
much  prostratetl.  llie  headache,  which  was  always  of  the  most 
agonizing  description,  came  to  be  referred  chicffly  to  the  tumor,  though 
eiftoii  Aiisainated  with  pain  through  the  temples  and  other  parts  of  the 
hwidi  Tbc  muscles  of  the  neck  sometimee  became  rigid,  and  the  vision^ 
mM  well  as  the  sense  of  taste  and  smell,  often  became  very  imperfect 
« Ifm  Tori  MtdiflJ<hmMl,JiA.  U  t&e\  P.  Sfi. 
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and  continued  so  for  weeks.  Sometimes  the  power  of  speech  would 
be  lost,  but  she  always  retained  perfect  consciousness.  These  attacks 
rarely  lasted  more  than  an  hour  or  two. 

On  the  23d  of  October,  1804,  she  was  attacked  with  a  peritoneal 
intlaramation,  from  the  effects  of  which  she  died  on  the  ninth  day  there* 
after.  Leaving  out  the  details  of  the  post-raortera  examination  of 
other  parts  of  the  bo<ly,  we  find  that  an  incision  was  made  across  the 
vertex  from  ear  to  ear,  and  the  skin  dissected  from  the  tumor,  at  the 
apex  of  which  it  was  found  to  be  firmly  adherent.  The  caWarium  was 
then  sawn  in  a  line  one  inch  above  the  orbital  margin  around  to  the 
occipital  protuberance  ;  the  hemispheres  of  the  cerebrum  were  then 
sliced,  and  the  whole  raised  at  the  same  time. 

On  removing  the  two  hemispheres,  which  were  adherent  above,  a 
tumor  one  and  a  quarter  inch  in  thickness  and  three  inches  in  diameter, 
of  a  dull  lemon-yellow  color,  a  little  8oft»*r  than  the  cerebral  substanoef 
and  separated  into  two  lateral  halves,  was  seen  springing  from  the  cen- 
tral surface  of  the  dura  mater.  This  tntra-craninl  tumor  had  insinuated 
itself  into  the  sulci  between  the  convolutions,  and  the  dura  mater 
could  be  traced  between  it  and  the  bones,'  The  situatirin  of  the  tumor, 
and  the  relation  to  the  exterior  growth,  are  shown  in  the  accompanw 
inf^  cut  : 


X 


w 


m: 


The  microscopical  examination  by  Dr,  Gouley  guve  Indications  that 
both  formations  were  encephaloid  in  character. 

SiJnilar  eases  to  the  foregoing  have  been  reported  by  Mr,  Paget,* 

'  "Surgical  Pathology,"  London,  1853,  irol.  li.,  p,  ni. 
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of  LoodoiL,  and  by  the  la  to  Dr.  Isaacs/  of  this  city.  It  vril]  be  noticed 
that,  in  the  case  just  cited,  there  were  neither  convulsions,  pandysia, 
■JUBsibosia,  mental  derangement,  nor  difficulties  of  speech.  When  I 
ttw  the  young  lady,  not  long  before  her  death,  there  were  no  symptoms 
pTMent  from  \vhich  it  could  have  been  inferred  that  a  tumor  occupied 
any  part  of  the  intra-cranlal  cavity. 

I.  R.,  a  general  officer  of  volunteers  during  the  late  war,  eonaidted 
me  in  the  spring  of  1870,  through  his  brother,  for  what  was  thought  to 
b*  softening  of  the  brain.  The  patient  was  stout  and  well  raade,  had 
DO  diificulty  of  speech,  no  derangement  of  sensihihty,  and  uo  paralysis 
of  MBJ  part  of  the  body.  His  senses  were  remarkably  acute.  His 
memory,  however,  was  almost  entirely  gone,  he  had  forgotten  the 
of  his  children,  did  not  even  know  what  city  he  was  in,  and 
not  tell  me  whore  he  had  been  just  before  coming  to  see  me. 
Bmdies  tUiSj  there  was  absolutely  nothing.  His  strength  was  enor- 
tBOoa,  and  his  grip  one  that  I  shall  not  readily  forget. 

His  previous  history  was  that  he  had  served  arduously  through  the 
vir,  and  had,  on  being  mustered  out  of  service,  resumed  bis  busiDess 
w  a  lumber-merchant.  No  syphilitic  taint  could  be  discovered.  Six 
munths  before  I  saw  him  he  had  been  suddenly  seized  with  an  epUep- 

Itifonn  paroxysm  which  was  followed  by  agonizing  pain  in  the  head. 
A  Kecond  convulsion  ensued  in  about  a  month  afterward,  the  pain  con- 
liauing  to  be  of  the  utmost  severity,  and  almost  without  intennission. 
THert  was  a  third  attack,  and  then  the  paiii  ceased  ;  but  the  failure  oi 
mnofy  began  to  be  manifested  from  that  moment,  and  had  gradually 
Wfn  heooming  more  pronounced. 
I  diagnosticated  a  tutnor  involving  mainly  the  white  substance  of 
^  of  the  hemispheres,  situated  probably  in  the  posterior  lobe,  and 
^  affecting  the  motor  tract,  or  the  course  of  any  of  the  cranial  nerves, 
Mjr  principal  reasons  for  not  regarding  the  lesion  as  softening  were  Uie 
<iitiaee  of  paralysis  or  even  paresis,  the  integrity  of  all  the  special 
iiBlM^  and  the  absolute  perfection  of  articulation.  At  the  same  time 
Iivfildod  the  matter  as  extremely  doubtful,  and  I  cite  the  case  here 
njtmly  a»  one  of  interest  in  which  the  disease  was  probably  a  tumor, 
TTi«»  patient  died  during  the  first  week  in  January  of  the  present  year 

PI  1811),  but  I  have  received  no  details  of  any  post-mortem  examination. 
In  May,  1870,  I  was  re<juested  by  Dr.  Hermann  Knapp  to  nu^t  him 
I        m  MMifttltation  in  the  case  of  a  gentleman  suiTering  from  a  cerebral 
ll        loaor.     The  morbid  growth  apparently  occupied  the  right  anterior  lobe 
j       Gi  the  brain,  and  involved  also  the  temporal  region  of  the  skull  on  the 
jame  wde,     *I*ho  sight  of  the  right  eye  was  destroyed,  and  that  of  the 
left  ao  mtieh  impaired  that  only  strong  lights  or  shadows  could  be  dis* 
tingnisbed.   The  lymphatic  glands  of  the  neck  were  very  much  enlarg^ed. 
The  pain  waa  moat  acute  night  and  day,  with  scarcely  an  intermis' 
**Tfiasadloia  of  the  Medical  Sodety  of  the  Sutc  of  New  York."  1859. 
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sion.  The  riglit  arm  was  numb  and  panilytic,  but  there  was  no  abscK 
lute  paralysis  anywhere  except  in  the  oeular  muscles.  11»e  mind  wu 
intact,  and  there  had  never  been  a  convulsion. 

Under  the  use  of  the  iodide  of  potassium  and  the  protiodide  of  in«iv 
cuiy-the  swelling  of  the  cranium  diniinisted,  the  swollen  lymphatic 
glands  were  rediicod,  and  the  pain  ahnost  entirely  abolished.  I  saw 
him  several  times  afterAvartl,  and,  wlicn  I  disGOntinued  my  visits,  he 
was  doing  wondeHully  well.  Subsequently,  however,  there  was  a  re- 
turn of  the  symptoms,  and  death  ensued. 

There  was  no  history  of  syphilis  in  this  case. 

The  following'  account  of  a  case,  in  which  there  was  a  tumor  of  the 
cerebellum,  I  have  from  my  friend  Prof,  Austin  Flint,  M,  D. : 

*'  In  June,  1842,  I  was  present,  by  invitation  of  Dr.  James  P,  White, 
of  Buffalo,  at  the  autopsy  in  the  case  of  W.  R.,  aged  about  forty  years. 
I  Dotetl  at  that  time  the  foUomng  brief  account  of  the  history  as  stated 
by  Dr.  White,  the  attending  physician: 

"The  illness  was  dated  from  the  preceding  February  (live  months), 
but  he  had  previously  complained  of  pain  in  the  head^  and  lassitude. 
In  February  he  had  had  chills,  which  were  at  tirst  attributed  to  malaria. 
Subsequently  vomiting  was  a  prominent  symptom;  it  occurred  in  the 
morning  un mediately  after  rising  from  bed.  Cephalalgia  was  a  fre- 
quent, not  ^  constant,  sympt^Dm,  He  referred  the  pain  especially  to 
the  occiput.  In  April  he  left  Buffalo  to  visit  friends  in  R<:>chester.  He 
was  prostrated  by  the  journey,  and,  his  condition  now  being  alarming, 
ho  returned  homo.  Notwithstanding  the  treatmeTit  adopted,  he  grad* 
ually  failed,  and  died  June  7th. 

"  There  had  never  been  convulsions  nor  paralysis. 

^^Post-mortem  J^Jxamination. — The  body  was  considerably  emaci- 
iled«  There  was  slight  opacity  of  the  arachnoid,  and  in  some  situations 
a  small  quantity  of  serum  was  effused  beneath  this  membrane.  The 
effusion  within  the  ventricles  was  somewhat  greater  than  usual.  With 
these  exceptions,  there  were  no  morbid  appearanoes,  except  in  the  cere- 
bellum. Here  was  a  tumor  of  the  size  of  an  English  walnut.  It  was 
of  fine  consistence,  and  supposed  to  bo  tuberculous.  There  was  no  ap- 
pearance of  inflammation  or  softening  of  the  cerebral  substance  around 
the  tumor,  which  was  situated  in  the  right  lobe  of  the  cerebellum. 

It  was  ascertained  in  this  c^se  that  the  yenereal  appetite  had  been 
wanting  for  many  montlis  before  death.  I  recollect  that  Dr.  White  in- 
formed me  at  the  time  that  vertigo  was  a  feature  in  this  case,  and  that  it 
induced  unsteadiness  in  the  voluntary  movements.  Dr.  ^^'hite  has  since 
informed,  me  that  his  recollection  is  now  distinct  as  regards  this  point." 

A  very  important  paper  on  intra-cranial  tumors  is  that  of  my  friend 
Prof.  Roberts  Bartholow,  M.  D.,*  of  Cincinnati     Dr.  Bartholow  has  dis- 

*  *•  Report  on  Cutra-cmaiii]  Tumors ;  their  S)TnptomAtoU»gy  and  Dli^os'u,  wilb  Illw 
iratod  Gaecs;'  Col  imbns,  1869. 
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ciused  the  rebiiions  of  symptoms  to  lesions  with  great  perspicuity  and 
fullness. 

This  able  observer  divides  the  symptoms  produced  by  cerebral  tumors 
into  two  orders: 

1*  Those  common  to  morbid  growths  or  adventitious  products  in 

2.  Those  peculiar  to  tumors  in  special  situations. 

Ill  the  first  order  are  to  be  placed  headache,  vertigo,  amaurosis,  coo- 
kOfl,  and  derangement  of  the  intellectual  and  reflective  faculties;  in 

second,  alterations  of  sensibility,  disturbances  of  the  special  senses, 
disorders  of  motility,  vomiting,  and  urinury  disorders. 

Causes. — The  causes  of  cerebral  tumors  are  so  intimately  connected 
with  their  character  that  a  classification  becomes  at  once  necessary. 
Following  Jaccoud  *  in  this  respect,  I  shall  divide  them  into  four  groups: 
iho  T*scular,  the  parasitic,  the  diathetic  or  constitutional,  and  the  acci- 
deatjiL  Even  with  tliis  division  we  shall  find  that  our  knowledge  of 
ihcir  etiology  is  not  extensive, 

V^a*ctd*ir  tumors  are  aneurisms  of  the  cerebral  artorios.  The  term 
<lo€«  not  include  the  capillary  aneurisms  of  Bouchard  and  Charcot,  re- 
iftred  Ui  under  the  head  of  cerebral  Iwumorrhage,  but  applies  only  to 
dilatations  of  the  larger  arteries.  According  to  Gougueuheim,'  they 
»re  more  common  between  the  ages  of  fifty  and  sixty  than  at  other* 
pmods  of  life,  though  oases  were  met  with  under  the  age  of  puberty* 
tkbktfl  giT4>n  by  Durand '  are  to  the  same  effect,  as  is  likewise  the  ex< 
pWMUicr  of  Lebert,*  Gull,*  and  others.  This  is  what  might  be  expected 
from  the  known  proclivity  of  the  arteries  to  disease  after  the  age  of 
ftfiy, 

8ex  appears  to  exert  but  little  influence,  though  aneurisms  of  the 
flei«brm]  lutvries  seem  to  be  somewhat  more  frequent  with  men  than 

WOOWll. 

As  exciting  causes,  blows  on  the  head,  falls,  sudden  and  gi'cat  physi- 
cal exertion,  intense  emotion,  or  mental  labor,  embolism,  and  concentric 
hyfiertrophy  of  the  heart,  are  to  be  mentioned. 

J^irtmilic  htmortt  are  caused  by  tlie  migration  of  the  embryos  of  the 
cfstiettwia  and  echinococous  from  other  parts  of  the  body. 

J}iathttic  htmors  are  either  cancerous,  tuberculous,  or  syphilitic  in 
ekaimcirr.  The  first  named  are  more  common  during  the  adult  period 
el  Hie  iban  any  other,  though  they  are  met  witli  at  all  ages.  Although 
wmn&a  are  more  subject  to  some  forms  of  cancerous  tumors  than  mon^ 
fel  in  the  brain  they  are  far  more  common  in  the  male  sex.     Of  forty* 

•  Cp^tH^^  fir 

•  "  D«i  tanean  in^rrtamaU-*  dc3  jirtcrou  Ju  ccrvcAu."    Th^M  de  P*rii,  186A,  ik  \% 

•  "  Dni  Mi^vrrMnM  <*•»  ocrTMiu"    Thc'si*  de  Paria,  1869,  p,  87. 
«  "Kllabdie  WoobesMhria,  *  Bertio,  Noa.  20  to  12,  18ft6, 

•  "Ony-s  Hoii|>!(al  R^^porii,'*  thini  terica,  vol.  r.  lHi)i,  p.  2d),  H  mq. 
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eight  cases  studied  by  Lebort,  cancer  of  the  brain  was  primary  in  forty- 
five,  that  is,  made  its  first  appearance  in  this  orgari. 

Ogle,*  of  twenty-five  cases  of  cerebral  cancer,  found  that  in  thirteen 
the  disease  was  confined  to  the  brain,  while,  on  the  other  hand,  contrary 
to  the  generally  received  opinion,  Dr,  Mackenzie  Bacon '  found  but  ten 
primary  oases  out  of  seventy-three. 

There  is  no  doubt  that  cancer  of  the  brain  is  sometimes  the  result  of 
traumatic  cause. 

Ttibtrculous  tumors  of  the  brain  are  generally  met  with  in  young 
children,  though  they  do  occur,  as  in  the  case  related  by  Dr.  Flint  just 
cited,  in  adults.  They  are  almost  always  secondary  to  similar  products 
in  the  lungs, 

Stfphilitlc  tumors  are,  of  course,  the  result  of  the  syphilitic  infection 
of  the  system. 

Accidental  tumors  may  be  caused  by  injuries,  as  was  probably  the 
csase  in  one  of  the  instances  cited.  Jacooud,  however,  expresses  the 
opinion  that  such  an  apparent  relation  is  purely  fortuitous,  and  that 
all  we  know  of  their  etiology  is  that  they  are  more  common  after  the 
age  of  forty  than  before  that  period. 

Diagnosis. — The  diagnosis  of  cerebral  tumors  is  sometimes  almost 
self-evident,  in  others  it  is  equally  impossible.  This  difference  is  due, 
•not  only  to  the  various  situations  they  may  occupy,  but  also  to  their 
diverse  nature. 

The  presence  of  severe  pain  in  the  head  for  a  long  time  is  of  itself 
some  iudication  of  the  existence  of  a  tumor  if  it  is  unaccompanied  by 
febrile  excitement.  Epileptiform  convulsions,  occurring  after  the  age 
of  forty,  should  excite  suspicion  that  their  cause  is  to  be  found  in  a  mor- 
bid growth  of  some  kind.  The  character  of  the  con^'ulsive  seizures  will 
aid  us  in  fonning  an  opinion  of  their  etiology.  When  produced  by  a 
tumor  they  are  generally  unilateral,  the  loss  of  consciousness  is  not  so 
complete,  and  there  is  rarely  subsequent  stupor,  Tlie  diagnosis  from 
epilepsy  is  rendered  more  evident  by  the  fact  that,  in  tumor,  the  con- 
vulsions are  seldom  accompanied  by  mental  weakness,  and  never  by 
periods  of  actual  unconsciousness,  Fn^ra  softening  the  distinction  can 
be  made  without  much  difficulty  in  the  majority  of  cases.  The  acute 
j)aiii,  the  integrity  of  the  mind,  and  the  absence  of  general  paresis,  will 
usually  suffice.  But  sometimes  the  discrimination  cannot  be  made,  for 
there  are  cases  of  tumors  in  which  there  is  very  little  pain,  in  which  the 
mind  is  involved,  and  in  which  the  paralysis  is  not  very  strongly 
marked. 

The  occurrence  of  very  limited  paralysis  points  to  the  existence  of  a 
I  umor,  rather  than  any  other  affection.  A  gentleman  is  now  under  my 
care,  who,  several  years  ago,  had  a  cerebral  hemorrhage,  from  which  he 

'  British  and  Foreign  Mtdtco-Chirurffical  Rcvinc^  July,  1866,  p,  223. 
*  "  On  Primary  Cancer  of  the  Brain,"  London.  ISflB. 
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UHLS  rendered  bemiplegio.  He  regained  fco  a  groat  extent  his  mental 
ind  physical  powers,  but  a  few  days  aga  suddenly  had  diplopia  from 
parmlysis  of  the  external  rectus  muscle  of  the  left  eye,  by  which  internal 
strabismus  was  produced.  As  yet  there  have  been  no  other  head-symp- 
toms except  vertigo,  with  which  he  has  suJIered  a  great  deal  in  the  last 
two  years,  and  which  was  excessive  when  the  diplopia  appeared.  In 
other  respects  the  health  is  good,  and  the  mind  giv^es  no  evidence  of  be- 
ing" nifected.  The  paralysis  of  the  external  rectus  is  on  the  same  aide 
with  tbe  general  hemiplegia. 

In  my  opinion,  thou^-h  I  express  it,  of  course,  without  positiveness, 
ibere  is  so  aneurisinal  tuoior  pressing  upon  the  sixth  nerve  after  its 
emergence  from  the  medulla  oblongata,  and  probably  affecting  the  left 
internal  carotid  artery.  If  tliis  view  be  correct,  other  symptoms  will 
oertainly  arise  ere  long.  These  will  probably  consist  in  the  more  exten- 
sive implication  of  cranial  nerves,  and  in  the  supervention  of  hemi- 
plegia.* 

The  diagnosis  of  the  character  of  tbe  tumor  is  of  interest,  and  some- 
times of  importance  with  a  view  to  the  prognosis. 

Aneurismal  tumors  are  more  common  in  persons  of  advanced  age 
tbaa  in  the  young,  they  are  more  frequently  accompanied  by  vertigo, 
ftiid  tbey  are  more  generally  imlicated  by  paralysis  of  one  or  more  of 
tbo  cranial  nerves.     The  mental  symptoms  are  not  often  marked. 

Panuntical  tumora  usually  first  manifest  themselves  by  the  occur- 
raoee  of  epileptiform  convulsions,  and  the  mental  faculties  do  not  long 
rsmaia  unaffected,  for  tbe  reason  that  such  products  are  more  common- 
ly seated  in  the  gray  substance  of  the  brain  than  in  the  white  tissue  or 
the  ganglia  at  the  base.  As  these  latter  generally  escape,  troubles  of 
motility  are  rare.  Diathetic  tumors  are  more  easily  reoogimed  than 
ioy  others,  for  the  reason  that  we  have  other  evidence  of  the  existence 
of  constitutional  infection  in  the  great  majority  of  cases.  Am  regmrds 
iMaccr^  however,  this  aid  b  not  generally  afforded,  the  alfection  being 
iMiAily  primary,  and  not  producing  the  ordinary  indications  of  the  oan- 
pefOQs  caciiexia.  But,  as  in  tbe  case  cited  in  full,  and  the  others  re- 
fsiTDd  to,  the  existence  of  an  external  tumor  is  some  indication,  in  con- 
tteotiioti  with  head-symptoms,  that  there  is  a  corresponding  grow^th  with- 
in ilM  ersuiu)Q. 

Toberolc  may  be  suspected  in  cases  presenting  the  svmptoms  of 
oetebfrnl  tumor,  when  there  are  Indications  of  similar  deposits  in  tfie 
or  other  parts  of  the  body,  when  the  subject  exhibits  evidence  of 
the  tuberculous  diathesis,  or  when  the  history  shows  heredi- 
tarr  tendency. 

In  m  patient  presenting  the  symptoms  of  a  tumor  of  tbe  brain,  its 
nature  may  safely  be  considered  syphilitic  if,  in  adilition,  his  clinical 

1  TUs  paticat  wm  found  dead  ta  the  water-dosct  of  hia  reddaiM  sbortlj  ^fWr  Ibc 
ttnsi  wcrs  writlea.    There  wu  no  poffUioortcm  euiainmtioQ. 
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hLstory  shows  that  he  is  tainted  with  syphilis,  or  has,  at  some  fortner 
[jerioJ,  suiTered  from  it. 

In  regard  to  accidental  tumors  or  those  of  various  anatonuL^al  uhar- 
actcristica,  there  is  not  much  to  be  said  of  their  diagnosis.  There  are 
no  means  by  which  one  species  can  be  distinguished  from  another,  and 
no  positive  indications  which  can  enable  us  to  discriminate  them  from 
other  tumors,  except  by  the  way  of  exclusion. 

Prognosis. — Cerebral  tumors  almost  uniformly  lead  to  a  fatal  result, 
except  they  be  syphilitic  in  character.  In  these  latter  there  is  a  very 
considerable  prospect  of  recover^'  if  the  proper  medical  treatment  be 
adopt*-'d  ;  and  aneurismal  tumors  of  the  brain  are  occasionally  sponta- 
neously cured,  and  are  perhaps  sometimes  amenable  to  treatment. 

Morbid  AEatomy  and  Pathology. —  Vmcutar  Tumors. — The  most 
common  seat  of  cerebral  aneurisms  is  the  basilar  artery,  and  they  are 
larger  here  than  when  any  other  vessel  is  affected.  Gougnenheim  * 
gives  the  following  table,  based  upon  sixty-eight  cases  : 

Baailiir ,., , ,... ....  IT  cjisca. 

Xiddlfioenbnil 14  " 

Internal  carotids.... 12  " 

Anterior  cerebral.  ...,...,„,,,,,, 8  •' 

Posterior  coiumunlcating. . 5  ** 

Cerebilkr ,...     4  " 

Aaterior  oonmnunlcating 2  " 

Posterior  cerebral 3  " 

Middle  raenjiigeiil 2  " 

Arterio-venous  . . .  . , 2  " 


Cerebnil  aneurisms  do  not  differ  in  any  essential  particular  from 
similar  formations  in  other  parts  of  the  body.  They  are,  however, 
smaller,  rarely  being  as  large  as  a  walnut^  and  generally  ranging  in  size 
from  that  of  a  cherry-stone  to  that  of  an  almond- 

Lebert  ascertained  that  they  were  more  frequently  met  ¥rith  in  the 
arteries  of  the  left  side  of  the  brain  than  io  those  of  the  right.  Gou- 
guenheim  confirms  this  observation.  Thvjs  of  forty-one  cases  in  which 
the  side  was  determined,  twenty-seven  were  on  the  left,  and  fourteen 
on  the  right.  This  difference  is  doubtless,  in  part  at  least,  due  U>  the 
fact  that  one  of  the  causes  of  cerebral  anoarisms,  embolus,  is  more  coi 
nion  on  the  left  side  than  on  the  right,  and  in  part  to  the  circumstunce 
that,  the  left  common  carotid  arising  directly  from  the  arch  of  the  aorta, 
the  blood  of  that  side  has  a  greater  degree  of  tension  than  the  blood  of 
the  right  side,  and  hence  presses  on  the  arterial  walls  with  more  foree. 

In  a  very  interesting  paper,  Prof,  W.  R  Smith '  calls  attention  lo 


»  Op,  eit„  p.  21. 

■  "  Cerebral  Aneurism :  Reporla  of  the  Dublin  Tatliological  Eocicly. 
t^rftf  jQuniai  of  Mtdieal  Science^  NoTcmber,  187<>,  p.  418. 


DiMm 


TUMORS  OF  TnB  BRAIN. 


319 


the  fact  tbat  aneurisms  of  the  encephalic  arteries  may  be  produced  by 
embolism.  The  following  figure,  which  I  take  from  hia  memoir,  gives 
ft&  ejcoellent  illustration  of  such  eq  aneurism  in  the  left  middle  cerebral 
arteiy ; 


0»     MXi 


In  regard  to  the  pnst-mortem  examination  of  the  patient,  from  whom 
the  preparation  was  taken,  Prof.  Smith  savs: 

**  Upon  tracing  the  left  middle  cerebral  artery  into  the  fissure  of 
Sylvius,  it  was  found  to  be  obstructed  (just  where  it  branches  into  twigs 
tiding  the  island  of  Reil)  by  a  plug  of  fibrine  of  a  yellowish  color 
mnd  oblong  form,  fully  a  quarter  of  an  inch  in  length  and  about  the 
ei{^blh  of  an  inch  in  breadth.  At  the  seat  of  obstruction  the  vessel 
wms  dilated  into  an  oblong  tumor  half  an  inch  in  length  and  a  quarter 
of  an  inch  broad,  the  space  intervening  between  the  original  plug  and 
the  arterial  tanios  being  occupied  by  coagulated  blood." 

The  theory  sustained  by  Prof,  Smith  was,  as  he  freely  states^  first 
propofled  by  Dr.  Senhouse  Kirkes  *  in  the  paper  to  which  I  have  already 
referred  under  the  head  of  embolism. 

TTie  idea  was  formerly  very  generally  entertained,  that  cerebral 
Aoetuijunfl  were  always  true,  that  is,  caused  by  the  uniform  dilatation 
of  all  the  coats  of  the  artery.     Hodgson  *  sustained  this  view  on  the 

and  that  the  tunica  of  the  encephalic  arteries  were  of  such  extreme 
ty  that  they  readily  dilated,  and  Albers,'  Crisp,*  Gull,'  and  others, 
bcdd  tunUar  opinions,  but  the  recognition  of  the  fact  that  the  arteries 
of  tlio  brain  are  peculiarly  subject  to  disease  in  persons  advanced  in 
a(?v,  and  the  researches  of  Lebert,  Virchow,  and  Kalliker,  go  to  show 
that  sQch  a  view  is  errcuveous.  Three  other  kinds  are  known  to  exist: 
the  nixed  external,  in  whidi  the  interior  and  middle  coata  are  ruptured 
nnd  the  sac  is  formed  by  the  external  ooat;  the  dissecting,  in  which 

»  -  Itfedieo^niintrgioftl  Tranitcdoai,**  vol  mr^  p.  8ft2. 

A  TraallM  oa  the  Diteates  of  ArtariM  sod  Teina,'*  London,  1810^ 

*  **  HUmoU^  ma  let  an^TryBinai  da  ovtma  et  sw  oicnlngea,**  Bona,  1896. 

^  **  A  T»«ntlM  oe  tbe  Stmotarv,  DbeaMn,  md  li^urios  of  thm  fiksod-voitalfl/'  Londoi^ 
tMT. 

•  **Quy*ft  Oofipifa)  R^fMirla.''  18S7. 
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the  mternal  tuoic  is  ruptured  aod  the  blood  is  to  a  certain  extcoi  forced 
between  the  layers  of  the  middle  tunic  ;  and  the  arterio*venouB»  This 
latter  is  soated  in  the  cavernous  sinus,  and  is  produced  by  the  rupture 
of  a  small  carotid  aueurism,  or  it  is  the  result  of  wound  or  injury. 

Aneurismal  tumors  may  cause  death  cither  by  the  pressure  which 
they  exert  on  important  parts  of  the  brain  or  by  the  giving  way  of  the 
3ac  and  the  consequent  extravasation  of  blood,  producing  pressure  and 
disorganization. 

The  rupture  of  an  aneurismal  tumor  of  course  leads  to  the  sudden 
development  of  a  new  set  of  symptoms,  varying  in  character  according 
to  the  situation  of  the  disease  and  the  course  which  the  extravasated 
blcod  has  t^iken.  The  extravasation  may  occur  between  the  membranes, 
«>r  into  the  substance  of  the  brain,  or  into  the  ventricles,  and  is  generally 
followed  by  sudden  death.  Occasionally,  however,  the  patient  survives 
to  undergo  a  second  rupture,  or  to  die  from  secondary  alterations  of  the 
cerebral  tissue.  Lebcrt  has  reported  a  case  of  aneurism  of  the  basilar 
artery,  in  which  there  was  a  spontaneous  cure ;  and  another  of  the  mid- 
dle cerebral  artery  is  cited  by  Durand '  on  the  authority  of  Bourne ville 
and  Fremy.  The  process  in  such  cases  is  similar  to  that  which  occurs 
in  like  cases  in  the  extra-cranial  arteries;  the  blood  in  the  aneurisma] 
sac  becomes  soliditied,  the  arterial  canal  at  this  point  is  obliterated,  and 
the  cLi'culation  is  carried  on  by  the  collateral  vessels. 

Parasitic  tumors  are  of  two  kinds,  those  produced  by  the  cysticer- 
cus  and  those  ciiused  by  the  echinococcus  or  hydatitls.  The  former  are 
small,  scarcely  ever  being  larger  than  a  small  beau.  They  are  rarely 
encysted,  as  in  other  parts  of  the  body,  but  are  in  close  apposition  with 
the  brain-substance.  They  are  generally  met  with  in  numbers  ranging 
from  ten  to  twenty.  Cruveilhier  ■  reporta  a  caae  in  which  there  were 
over  one  hundred. 

They  are  found  in  all  parts  of  the  cerebrum  and  cerebellum;  fifty  of 
those  discovered  by  Cruveilhier,  in  the  case  just  cited,  were  in  the  cere- 
bellum. Generally  they  are  near  the  surface  of  the  brfiin — often  in  the 
pia  mater,  in  which  situation  they  press  upon  the  gray  matter,  and 
often  in  this  latter  substance.  When  situated  in  the  ventricles,  there 
is  less  impediment  to  the  growth  of  the  parasite,  and  hence  it  may  be- 
come developed  into  a  more  or  less  perfect  tupe-worni. 

Cobbold "  states  that  there  are  about  one  hundred  cases  on  record  of 
cyaticerci  being  found  in  the  brain  after  death.  Of  these,  Griesinger  * 
reports  between  fifty  and  sixty. 

Echinococci,  or  hydatids,  though  much  larger  than  the  foregoing- 

'  Op,  tfiV.,  p.  14. 

■  "Anatomie  patbologiqac  j^n^ralo,"  totnft  ii,,  p.  88,  Pftria,  1852. 

■  "  EiJtoJtoa :  An  Introduction  to  the  Study  of  Helniinthology,  with  Refereooe  mow 
pftrticuIarlT  to  the  Int4»rnal  Parasites  of  Man,"  Lond<jn,  1864. 

*  "Cystic'crkt'D  und  ihre  Diagnose?,*'  "Arehiv  dcr  Ucilkunde,"  1862. 
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bed  parasites,  are  less  numerons.  Generally  there  is  only  one, 
od  rarely  are  there  two  cysts.  Each  cyst  niay  contain  a  single  hy- 
datid, as  is  usually  the  case,  or  there  may  be  more  in  different  stages  of 
growth.  In  size^  the  cysts  vary  from  that  of  a  marble  to  that  of  an 
and  consist  of  a  vascular  membrane  inclosing  the  parasite. 

Of  one  hundred  and  thirty -three  cases  occurring  in  the  human  &ub- 
joct  and  analyzed  by  Cobbold,  sixteen  were  situated  in  the  brain,  Alt 
were  of  course  fatal. 

Both  of  these  species  of  parasitical  tumors  may  be  primary,  or  they 
may  be  accompanied  by  similar  growths  in  other  parts  of  the  body. 

I}i4jUAeiic  tumors  are  either  cancerous,  tiiberculous,  or  syphilitic* 

Oanoer  may  affect  any  part  of  the  brain,  though  it  more  generally 
attacks  the  hemispheres,  the  cerebellum,  the  optic  thalami,  the  corpus 
iitnatum,  or  tlie  pons  Varolii.  It  may  begin  in  the  bones  of  the  crani- 
iim,  io  the  membranes,  or  in  the  brain  itself.     A  common  seat  is  the 

it*     According  to  Dr.  Mackenzie  Bacon,*  of  seventy-three  cases  nf 

•tumors  occurring  in  the  London  hospitals  during  the  period  from 

St^4  to  1863,  ten  were  cancerous^     Ladame,"  of  three  hundred  and 

ihirty'tdxie  cases  of  cerebral  tumors,  collected   from  various  sources, 

found  that  sixty-seven  wore  cancerous. 

The  dimensions  of  cancerous  tumors  are  very  variable.  Generally 
tb^y  do  not  much  exceed  the  size  of  an  English  walnut,  though  they 
y  be  twice  aa  large. 

Either  variety  of  cancer,  enccphaloid,  scirrhous,  or  colloid,  may  have 
Ha  aeat  in  the  brain.  Primitive  cancer  is  usually  single;  secondary, 
tnultipte.  In  a  case  reported  by  Dr.  Webber,"  of  Boston,  in  which 
llKkTc  wa4  a  preexisting  cancerous  tumor  of  the  vagina,  the  brain  was 
fbitnd  to  contain  aeveral  deposita  of  cancerous  growths — one  quite 
lai|pa,  situated  in  the  left  hemisphere,  and  two  in  the  cerebellum. 

Ogle  *  has  shown  that  the  brain-substance  surrounding  the  cancer- 

groiWth  undergoes  softentng,     Fre<^uently  it  is  not  changed  at  all. 

Tbtt  tumor  itself  does  not  often  undergo  softening,  but  a  kind  of 
imtiy  de^generation  and  atrophy  occur,  and  the  tissue  becomes  hard  and 
with  no  traces  of  blood-vessels  remaining. 

JWercw/^r  tumors  may  be  either  single  or  multiple.  In  the  former 
emMBy  they  are  often  as  large  as  a  cherry  ;  in  the  latter,  they  may  be  as 
as  a  grain  of  wheat.  Very  large  tubercular  tumors  result  from 
liM  fittion  of  two  or  more  smaller  ones,  lliey  are  generally  seated  in 
IIm  bmmaphnrrs  or  cercbrllum,  though  the  other  parts  of  the  enoepha- 
km  u«  not  exempt.  They  are  the  most  frequently  met  with  of  nil  the 
forma  of  cerebral  tumors. 


noMtoIogie  ond  Diagnostic  Act  Himgescliidilflte,**  WQnburg,  1 666^ 
0/ i^yekotofftcat  Mfdicint,  vol  ir,,  1870,  p.  669, 


0/ lUmtal  3eime»,  1664,  p.  219. 
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Si/phiUtic  tumors  or  guinmata  are  in  general  seated  in  the  menT 
branes,  or  in  these  and  the  gray  matter  at  the  base  of  the  brain.  They 
axe  very  rarely  entirely  confined  to  the  substance  of  the  brain,  and  are 
never  encysted.  They  are,  therefore,  not  distinctly  circumscribed,  but  the 
elements  of  which  they  are  composed  are  inti!trated  into  the  surround- 
ing brain-tissue.  In  size  they  vary,  rarely  being  as  large  as  a  walnut. 
Histologically  they  consist  of  nuclei  and  cells.  The  fomier  contain 
nucleoli  aud  occupy  the  periphery  of  the  tumor,  while  the  cells  are 
found  mainly  in  the  centre.  Syphilitic  tumors  are  ordinarily  accompa- 
nied by  like  growths  in  other  parts  of  the  body,  especially  the  lunga 
and  liver. 

Accidental  Tumors, — Under  this  head  are  included  all  formationfi 
not  diathetic  or  vascular.  Among  them  are  the  Jlbro-fylaMic  tumors, 
whi;!h  may  attain  to  the  size  of  an  orange,  and  which  are  generally 
growths  from  the  dura  mater  at  the  external  part  of  the  base  of  the 
cranium.  They  are  composed  of  fusiform  cells,  nuclei,  and  blood-ves- 
sels. They  are  of  variable  consistence,  sometimes  being  almost  fluid, 
and  at  others  gelatiniform  in  character. 

Under  the  name  of  glioma^  Virchow  described  a  cerebral  growtii 
due  to  an  abnormal  development  of  the  neuroglia  or  connective  tissue 
of  the  brain.  They  are  more  generally  found  in  the  posterior  cerebral 
lobes,  and  may  attain  to  the  size  of  an  orange.  Usually  there  is  but 
one.  There  are  two  kinds  of  these  tumors,  one  soft,  being  about  the 
oonflistence  of  the  brain-substance,  the  other  much  harder.  They  con- 
sist of  cells  and  nuclei,  but  never  contain  any  of  the  nervous  elements. 
Cholesteatoinatai  sometimes  called  pearly  tumors,  may  arise  from  the 
cranial  bones,  from  the  membranes,  or  from  the  brain  itself.  They 
rarely  attain  to  the  size  of  a  walnut,  and  are  generally  very  much 
smaller.  Histologically  they  consist  of  a  limiting  membrane  of  ex- 
treme tenuity,  the  contents  of  which  are  disposed  in  concentric  layers. 
These  strata  are  epidermic  cells  which  have  undergone  degeneration. 
There  are  no  vessels  either  in  the  envelope  or  the  contents,  which,  in 
addition  to  the  elements  just  mentioned,  consist  of  oholesterine  and 
stearine. 

Yirchow  '  has  applied  the  term  psammomata  to  tumors  composed  of 
cerebral  sand.  The  most  common  seat  of  these  growths  is  the  pariet&l 
dura  mater  at  its  anterior  part.  They  are  of  firm  consistence  and  are 
rarely  larger  than  a  cherry  ;  microscopically  they  are  seen  to  consist  of 
isolated  grains  of  carbonate  of  lime,  surrounded  by  concentric  layen 
of  epithelium  held  together  by  connective  tissue.  Similar  tumors  are 
met  with  in  the  choroid  plexua  of  the  fourth  verticle. 

In  addition  to  these  there  are  osseous  tumors  (exostoses),  growing 

from  the  cranial  bones,  and  which  may  or  may  not  be  syphiUtio,  lipo^ 

matousj  cacfkcndromatous,  mucous^  nulanotk,  and  several  other  sp< 

* "  Fathologie  des  tumours,"  tome  ii.,  PoriB,  1860,  p.  105. 
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of  tumors,  whicb  are  treated  of  fully  in  the  special  monographs  on  the 
vobjecty  but  which  need  not  detain  us  in  the  present  connection-* 

Two  bodies  cannot  occupy  the  same  space  at  the  same  time.  Li  a 
•tate  of  health,  the  brain  so  nearly  fills  the  cranial  cavity  that  there  is 
barely  room  for  those  variations  in  the  amount  of  blood  and  rentricu- 
lar  fluid  which  occur  within  the  normal  limits*  The  growth  of  a  tumor, 
therefore,  is  at  the  expense  of  the  brain.  As  the  former  increases  in 
stxe,  the  latter  diminishes,  and  hence  some  of  the  symptoms  resulting 
from  tumors  are  similar  to  those  whicb  follow  atrophy  or  scleroau, 
Besideey  we  have  other  consequent  eflfects,  such  as  oedema,  congestion, 
ani9mi&,  hemorrhage,  inllammation,  or  softening. 

When  cerebral  tumors  press  upon  the  cranial  nerv'es  they  produce 
fatty  degeneration  and  atrophy.  This  eflFect  is  manifested  by  altera- 
tioM  of  sensibility  or  of  motility  in  the  parts  supplied  by  these  nerves* 
To  the  eyes,  however,  in  addition,  the  changes  can  bo  seen  with  the 
opbtludmoseope.  They  consist  in  the  main  of  atrophy  of  the  optic 
diflk)  dlMppearance  of  the  vessels,  congestion  of  the  retina,  or  hiemor- 
ilitge,or  serous  intUtration  with  detachment.  As  Jaccoud  remarks, 
easiij  appreciated  by  the  ophthalmoscope,  these  lesions  have  a  real  im* 
partaooe  in  clinical  diagnosis. 

As  to  the  relation  between  the  symptoms  and  the  seat  of  the  lesion« 
tbe  principles  enunciated  under  the  head  of  oerebral  biemorrhage  are 
ipplieable  to  cerebral  tumors, 

Treatment. — An  English  surgeon,  Mr.  Coe,*  reports  the  case  of  a 
woman,  aged  6fty-five,  who  had  enjoyed  good  health  till  on  one  ooca- 
lion  she  had  an  altercation  with  her  husband,  during  which  she  was  ex- 
c&t«d  to  very  great  anger,  and  in  the  course  of  which  she  received  sev- 
eml  severe  blows  on  the  head.  About  the  same  time  she  made  severe 
tSatiM  to  lift  some  heavy  burdens.  A  few  minutes  afterward  she  com- 
plained to  a  neighbor  of  a  violent  noise  in  her  bead — ^a  sensation  which 
ib«  had  never  experienced  before.  She  oompared  the  sound  to  that 
Bade  by  the  working  of  a  fire-engine,  and  said  that  it  was  heard  more 
^slinotly  in  the  left  than  the  right  ear.  It  was  accompanied  by  a  con- 
tiftooua  roar  similar  to  that  of  distant  thunder,  and  this  was  apparently 
ntnated  at  the  superior  and  posterior  angle  of  the  right  parietal  bone. 

From  the  beginning  of  these  symptoms  she  had  not  been  able  to  He 
down,  but  was  obliged  to  sleep  in  a  sitting  posture.  Her  dreams  be- 
saoifi  oteeedingly  frightful,  and  she  often  awoke  starting  and  terrified* 

On  examination  nothing  abnormal  could  be  deteoted  in  the  region 
of  the  heart  or  great  vessels,  but  in  the  neok  a  strong  anetuismal  brnii, 

*  For  a  Terj  fuU  ind  complete  eoiaj  oa  the  aubject  of  Ocrebml  Tmaon,  the  rendet 
to  Dr.  J.  W,  Ogte'f  ouee  Ulustratiag  the  "  Formation  of  Morbid  arowth«, 
tnon^  Cyita,  ete^  hi  Oontiootion  with  the  Brain  and  Spinal  Oord  and  thHi 
nBbraMi,*'  Bnti§h  and  fbrtiffn  MtHea-OkLrwrffieal  Rtne^,  18e4-*65. 

*  CHid  by  OoQ^enheim,  from  AmoeiQilim  Mtdieai  /ownM^  NoveiuWr,  1865. 
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synohronoua  witb  tlie  pulse,  was  discovered.  It  was  heard  distinctly 
over  the  whoiC  surface  of  the  hoad,  but  was  louder  over  the  left  tem- 
poral bone.  On  compressing  the  right  common  carotid  artery,  no  effect 
was  produced  in  the  murmur,  but  pressure  on  the  left  common  carotid 
caused  it  to  cease  at  once.  There  was  slight  strabismus  of  the  left  eye, 
and  vision  was  not  so  perfect  m  this  eye  as  in  the  right.  The  hearLog 
was  not  affected,  but  the  noise  in  the  bead  was  so  great  that  it  over^ 
powered  the  sound  of  the  carriages  iu  the  street. 

Mr.  Coe  diagnosticated  an  aneurism  of  the  left  internal  carotid 
artery  at  its  entrance  into  the  cavernous  sinus  immediately  after  its 
emergence  from  the  petrous  portion  of  the  temporal  bone. 

On  the  11th  of  December,  I80I,  Mr,  Coe  ligated  the  left  common 
carotid  artery.  The  bruit  instantly  ceased,  but  a  soft  and  almost  con* 
tinuous  murmur  succeeded,  and  could  be  rlistinctly  heard  on  applying 
the  stethoscope  to  a  point  just  above  the  loft  ear. 

The  patient  kept  the  horizontal  position  for  five  hours  after  th© 
operation.  < In  the  13tli  there  was  no  noiso  in  the  head^  even  when  she 
concentrated  her  attention  in  the  elTort  to  hear  it.  From  this  time  on» 
ward  she  conthiued  to  improve,  and  the  bruit  was  never  heard  again. 

The  probability  of  this  case  being  one  of  cerebral  aneurism  is  of 
course  very  great,  and  the  result  leads  us  to  beUeve  that  such  tumors 
are  not  entirely  beyond  the  reach  of  remedial  measures.  So  far,  how- 
ever, as  other  tumors  of  the  brain  are  eoncerned,  theje  is  no  treatment 
calculated  to  cure  the  patient,  unless  a  syphilitic  taint  can  be  ascer- 
tained to  exist.  It  is  well,  however,  even  when  there  are  no  positive 
indications  of  the  presence  of  such  a  diathesis,  to  act  upon  the  pre- 
sumption that  it  does  exist,  and  to  administer  mercury  in  some  form 
with  the  iodide  of  potassium.  By  adopting  this  principle,  I  have  sev- 
eral times  succeeded  in  curing  patients  who  exhibited  the  most  positive 
indications  of  suffering  from  tumor  of  the  brain.  One  very  remarkable 
case  was  that  of  a  gentleman  who  consulted  me  several  months  since 
for  ptosis,  double  vision,  dilatation  of  the  pupil,  vertigo,  and  cephalalgia. 
The  opinion  was  expressed  by  other  physicians  that  there  was  a  cere- 
bral tumor,  and  I  entirely  accorded  with  the  view.  The  gentleman  had 
no  recollection  of  ever  having  had  a  chancre  of  any  kind,  but  I  never- 
theless administered  the  bichloride  of  mercury  and  iodide  of  potassium, 
according  to  the  following  formula:  3.  Hyd.  bichlor.  (corros.)  gr.  ij, 
potass;  iodidi  3  Vj  aqmc  3  iv.  M.  ft.  sol.  Dose,  teaapoonf ul  three  times 
a  day.  At  the  next  visit  of  the  patient  he  remembered  that  when 
in  China,  several  years  previously,  he  had  contracted  a  chancre  for 
which  he  was  treated.  I  contiimed  the  treatment,  conjoining  it  with 
the  use  of  electricity  to  the  eye  so  as  to  act  upon  the  paralyzed 
muscles,  and  had  the  satisfaction  to  see  a  gradual  but  steady  improve- 
ment take  place,  till  eventually  in  the  course  of  a  few  weeks  the  cure 
was  complete. 
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Another  case  was  that  of  a  lady  who  consulted  me  in  July,  1870, 
for  agonizing  pain  in  the  head,  vertig-o,  and  paralysis  of  the  third  nerve 
of  the  left  side,  the  latter  producing  ptosis,  external  strabismus,  and 
ooii0eqiieiit  diplopia.  I  could  discover  no  evidence  of  syphilis,  but  1 
nerertheless  administered  the  bichloride  of  mercury  and  the  iodide  of 
potassium,  as  In  the  foregoing  ease.  Tha  induced  or  faradaic  current 
WM  applied  to  the  eye,  and  the  patient  soon  began  to  mend.  The 
headache  disappeared  first,  then  the  vertigo,  and  eventually  the  paraly- 
na.  Subsequently  I  ascertained  from  the  lady's  husband  that  it  was 
barely  possible  he  might  have  infected  his  wife.  I  have  no  doubt  what- 
ever that  be  did« 

Tb©  medication  recommended  can  do  no  harm.  There  is,  therefore 
no  reason  why  the  patient  should  not  have  the  chance  of  being  benefited 
bjit. 

The  prescription  mentioned  is  a  very  eligible  form  for  administering 
both  the  mercury  and  iodide  of  potassium*  Salivation  is  never  caused 
bj  it,  and  the  stomach  generally  tolerates  it  well  Of  course  the  pro- 
portions of  tho  ingredients  can  be  altered,  as  may  seem  best  in  individ- 
Qsl  cases. 

The  induced  galvanic  current  is  beneficial  in  restoring  contractility 
to  the  paralyzed  muscles.  When  applied  to  the  eye  the  lids  should  be 
closedi  one  electrode,  a  wet  sponge,  is  placed  on  them,  the  other  is  held 
ia  Um»  hand  or  placed  on  the  nape  of  the  necic,  and  a  current  not  so 
lUoag  AS  to  cause  any  considerable  pain  is  then  allowed  to  pass  through 
tbe  interroning  tissues.  For  the  relief  of  the  pain  attendant  on  oere- 
bml  tumors,  morphia  may  be  administered  hypodermically,  or,  what  I 
faavs  foujid  advantageous  in  several  cases,  the  extract  of  Indian  hemp, 
tt  fMOcnmieiided  by  Reynolds,  may  be  used, 

Coiixiter>irritation,  as  produced  by  the  actual  cautery  or  other  less 
pow«ffial  meaziSy  can  do  no  possible  good,  and  only  adds  to  the  disoom- 
faft  of  the  patient. 


CHAPTER  XV. 
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■  UsTDKB  the  name  of  athetosis  (*A0rroc«  witAaut  Jurtd  iHmiixrn)^  I 
B  ptopoee  lo  describe  an  affection  which,  so  far  as  I  know,  hnd  not,  prc^ 
P  HcMU  lo  the  publication  of  the  tin$t  edition  of  this  work  in  1H71,  at* 
ti«et#d  xhe  attention  of  medical  writers,  and  of  which  several  cases 
bav4»  eome  to  my  knowledge.  It  is  mainly  characterized  by  an  inability 
lo  rrtmifi  the  fingers  and  toes  in  any  position  in  which  they  may  be 
placed^  and  by  their  continual  motion.  From  thene  phenomena,  I  have 
appHed  the  term  athetosis  to  the  disease,  having  as  yet  had  no  oppor- 
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tunity  of  ascertaining  by  post-mortem  examination  tbe  nature  of  the 
lesion  to  which  the  symptoms  are  due. 

Since  then  the  disease  has  been  admitted  to  be  well  fonnded  by 
several  eminent  pathologists,  among  them  Dr.  Clifford  AUbutt,'  Dr, 
Gairdner,'  Dr.  Clay  Sbaw,"  Dr.  C.  C,  Ritchie/  Dr,  Eulenbnrg,*  and 
Dr.  Sydney  Ringer,*  It  has  also  been  studied  by  MM.  Charcot/ 
Gairdner/  Oulraont,"  Landouzy,'"  Grasset/'  and  Brousse,"  in  France, 
Benihardt/'  in  Germany,  and  others  in  Europe  and  this  country. 

These  symptoms  ^^-ill  be  evident  from  the  folloi^ing  histories  : 

J,  P.  R.,  aged  thirty-three,  a  native  of  Holland,  consulted  me  Sep-- 
tember  13,  1869.  His  occupation  was  bookbinding,  and  he  had  the 
reputation,  previous  to  his  present  illness,  of  being  a  first-class  work- 
man. He  was  of  intemperate  habits.  In  180O  he  had  an  epileptic 
paroxysm,  and,  since  that  time  to  the  date  of  his  tirst  visit  to  me»  had 
had  a  fit  about  once  in  every  six  weeks.  In  1865  he  had  an  attack  of 
delirium  tremens,  and  for  six  wrecks  thereafter  was  unconscious,  being 
more  or  less  delirious  during  the  whole  period. 

Soon  after  recovering  his  intelligence,  he  noticed  a  slight  sensation 
of  numbness  in  the  whole  of  the  right  upper  extremity,  and  in  tbe 
of  the  same  side.  At  tlie  same  time  severe  pain  appeared  in  these 
parts,  ami  complex  involuntary  movements  ensued  in  the  fingers  and 
toes  of  the  same  side. 

At  first  tbe  inovements  of  the  fingers  were  to  some  extent  onder 
the  control  of  his  wnll,  especially  when  this  was  strongly  exerted,  and 
as^isled  by  his  eyesight,  and  he  could,  by  placing  bis  hand  behind 
hitu,  restrain  them  to  a  still  greater  degree,  lie  soon,  however,  found 
that  his  labor  was  very  much  impeded,  and  he  had  gradually  been 
reduced,  from  time  to  time,  to  work  requiring  less  care  than  the  fini^- 
ing,  at  which  he  had  been  very  expert. 

■  **  Cases  of  Athctoeia,"  Afedieai  T%ma  and  GaieUe^  Jwitiary  27,  187a. 

*  Ciwjd  by  Dr.  Cliy  Sbaw,  who  gives  no  reference,  and  I  have  been  tmable  to  find  the 
originaU 

*  "On  Athetosis ;  or,  Imbecility  with  Auutia,"  *'St.  Bartholomew's  Hospital  Report?," 
vol.  iJL,  187«,  p.  130, 

<  "Note  on  a  Co^  of  Athtt^fti?,"  ifedieal  Timet  and  Oauttc,  March  23,  1872. 

>  '*  Athetoaii,"  Ziemssen's  **Handbiich  der  apedellen  Pathologic  und  Therapie,*'  «w6l£. 
tor  Band,  " Kmnkheiten  dea  NenengyptemB,"  II.,  iwcite  Ilaifte,  1875,  p.  389. 

«  "  Xot«8  on  a  Cose  of  Athotosia,  prcc^ed  by  Hemiplegia  and  IlfBmianiEsthesia,  and 
acetmipaniod  by  Unilateral  ^we&i'mg;*  PradUionfr,  Auprust,  1877.  Also,  "Notes  of  a 
Post-mortem  Examination  in  a  Case  of  Athetosis,"  Practitioner,  September,  1879. 

'  "  De  I'Atbetose,'*  l^foftM  eur  les  mahdiet  du  tifstitm  rtfrveur.    Paris,  1377. 

^  *•  A  Case  of  Hammond's  Athetosis,"  etc.,  Zancri,  June  0,  1877. 

*  **£tadea  cliniquea  eur  rathetosc,"  77*^c  de  ParU,  1878. 

'***Note  sur  un  ca»  d'atbetose,'*  etc,  Pro^r^  Jtfidienl,  1876,  Xos.  o  and  6. 
"  "  Quatre  noureaujt  cas  dVthetosc,"  etc.,  Montpellier,  1679. 
»  MoutpfUirrMMicat^  t.  xxxiv.,  Aoflt-Septembre,  1877. 
"  Virchotv'H  Archil',  B.  Ixvii,,  H,L 
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The  right  forearm,  from  the  continual  action  of  the  muscles,  wae 
^mueh  larger  than  the  other  ;  ami  the  muscles  were  hartl  and  develoj>ed, 
;c"  those  of  a  gymnast. 
When  told  to  close  his  hand,  he  held  it  out  at  arm-s  length,  clasped 
wtist  with  the  other  hand,  and  then,  exerting  all  his  power,  suc- 
tx-edcd,  after  at  least  half  a  minute,  in  flexing  the  tingers,  but  instanta- 
jounly  they  opened  again  and  resumed  their  morements. 
I  treated  him  with  galvanism,  primary  and  induced,  for  four  months, 
without  notable  result.  His  fits  were,  however,  arrested  with  bromide 
of  potassium. 

llis  memory  began  to  be  impaired  soon  after  his  attack  of  delirium 

^mens,  and  his  intellect  was  manifestly  weakened  when  I  first  saw  him. 

Janaary  17,  1871,  at  my  suggestion,  be  atteuded  the  New  York 

ite  Uos])ital  for  Diseases  of  the  Nervous  System,  when  the  following 

tinXSj  which  1  cite  from  the  report  of  Dr.  Cross,  the  Resident  Physi- 

m,  were  noted  ; 

The  head  is  symmetrical,  but  is  peculiar  in  shape — the  posterior 
portion  rising  to  a  much  higher  point  than  the  anterior,  while  the  lat- 
Usr  slopeA  dMvmward  and  forward,  giving  the  cranium  the  form  of  thai 
a  Flathtad  Indian.  The  special  senses  are  normal.  The  intellect  is 
'somewhat  impaired,  ami  his  ideas  are  not  so  vivid  at  one  time  as  at 
another.  His  memory  is  much  enfeebled.  There  is  slight  tremor  of 
[ith  upper  extremities,  but  there  is  no  paralysis  of  any  part  of  his  body. 
'here  are,  b<»wever,  involuntary  grotesque  muscular  movements  of  the 
tingt*rR  and  toes  of  the  right  side,  and  these  are  not  those  of  simple 
dexion  and  extension,  but  of  more  complicated  form.  They  occur  not 
otjly  when  he  is  awakt^  but  alHO  \\hen  he  is  asleep,  and  are  only  re- 
fit mioe^l  by  certain  positions,  and  by  extraordinary  efforts  of  the  will. 
TlioK,  thuse  of  the  fingers  are  arrested  when  the  w  rist  is  firmly  grasped 
by  a  strong  hantl,  or  when  it  is  less  forcibly  held  in  a  vertical  position. 
•  '  arm  be  extendetl  horizontally,  the  fingers  at  once  begin  their 
11.  .  :  ',nls.  During  their  continuance  the  arm  is  hard  and  rigid,  and 
the  calf  of  the  leg  is  also  in  the  same  state  of  tonic  spasm  while  the 
are  in  motion.  The  movements  are  somewhat  paroxysmal,  being 
^orse  at  times  than  at  other;^.  During  the  rt*missioos,  the  power  of  the 
in  over  the  muscles  is  more  effective  than  when  the  paroxysms  are  at 
MTir  height. 

Sensibility  to  touch,  pain,  tickling,  and  temperature,  is  normal  in 
II  other  parts  of  the  body*    There  i«  slight  tremulousness  of  the  tongue, 
il  uo  difficulty  of  articulation.     There  are  no  oscillatory  movements 
of  the  eyeballs  (nystagmus). 

The  involuntary  contractions  of  the  fingers  and  toes  do  not  take 
quickly,  but  slowly,  apparently  as  if  with  deliberation,  aod  with 
gtefti  force.  Tlie  numbness  and  pain  in  the  arm,  hand,  leg,  and  foot, 
bare  inoremsed  in  proportion  to  the  increase  in  the  contractions. 
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The  toes  are  not  involved  to  the  same  degree  as  the  fingers.  Posi- 
tion does  not,  however,  afford  the  earae  relief  to  them  as  to  the  fingers, 
and  the  npasms  are  more  tunie  in  character.  The  muscular  develop- 
ment 18  greater  in  the  right  arm  and  leg,  from  the  almost  continuous 
muscnlar  action.  The  toes  are  kept  restrained  to  some  extent  by  the 
boot,  but  as  soon  as  it  is  removed  they  become  flexed,  and  take  on  their 
peculiar  movementi^. 

When,  l>y  n  strong  effort  of  the  will,  he  succeeds  for  an  instant  in 
arre:^ting  the  movements  in  the  hand,  the  little  finger  at  once  becomes 
strongly  abducted,  the  third  finger  participates  to  some  extent^  the 
second  Hnger  is  slightly  flexed,  the  in<lex-tinger  is  extended,  and  the 
thumb  is  extended  to  its  very  utmost.  These  are  the  positions  in  all 
cases  in  which  he  sueceeds  in  quieting  the  actions,  and  they  are  well 
shown  in  the  accompanying  woodcut  (Fig.  24),  taken  from  a  photograph. 


Fig  24. 


On  account  of  the  severe  pain  in  the  whole  arm,  caused  by  tlie 
spasms  of  the  muscles,  the  patient  is  at  times  unable  to  go  to  sleep  un- 
til quite  exhausted.  On  awaking,  however,  after  a  few  hours'  repose, 
although  the  actions  have  continued  during  his  sleep,  they  are  not  so 
severe  as  at  any  other  time  through  the  day  or  night.  This  state  of 
comparative  reptwe  lasts  for  about  half  an  hour. 

His  habits  are  bad.  lie  boasts  that  he  has  often  drunk  as  many  a» 
sixty  glasses  of  gin  in  a  day,  and  it  is  therefore  doubtful  whether  the 
tremulousness  observed  in  the  tongue  and  the  muscles  generally  is  the 
effect  of  the  disease,  or  of  drink,  or  of  both  combined.  I  have  never, 
however,  seen  him  drunk,  or  even  imder  the  influence  of  liquor.  Bis 
mental  faeuUies  are  decidedly  more  obtuse  than  when  he  first  came 
under  my  observation. 

Under  the  use  of  the  primary  galvanic  current  to  his  brain,  epinal 
cord,  and  affected  muscles,  and  the  internal  use  of  chloride  of  barium, 
be  improved  for  a  short  time,  but  I  have  no  hope  of  any  pemuioent 


ATHETOSIS. 


321) 


11  being  obtained.     His  epik-ptio  paroscysms  are  kept  down  with 
>tnide  of  potassium. 

In  May,  1873,  on  the  occasion  of  reading  a  paper  on  athetosis  be- 
fore the  Medical  Library  and  Journal  Assoc-iation,  I  brought  thii 
Lienl  to  the  meeting  ;  and  at  the  meetinji^  of  the  American  Neuro- 
[cal  Association  in  this  city,  in  June  last,  I  again  showed  him  as 
the  eaae  on  which  I  had  basctl  my  description  of  the  disease.  At 
that  time  he  was  in  about  the  same  condition  as  when  he  first  came 
voder  my  notice.' 

Since  then  the  patient  has  repeatedly  come  un<ler  my  nntit-p,  and 
thus  far  exhibits  no  material  change  in  hm  condition,  except  an  regards 
liis  tnofital  j>ower.  This  is  decidedly  weakened.  The  epileptic  convnl- 
iioiia  Btili  continue,  though  they  are  not  tio  frequent  an  they  once  were, 
md  mre  readily  controlled  by  the  bromide  of  potasnium,  or  sodium, 
whrn  he  can  be  induced  to  take  it  with  any  approach  to  constancy. 
The  muscles  of  the  affecteil  arm  and  hand  are  greatly  hypertrophied, 
md  he  occasionally  suiters  from  pain^  in  both  right  extremities.  He 
le  that  he  han  entirely  stopped  the  une  of  alcoholic  liquors, 
The  second  case  occurred  in  the  pnictioe  of  Dr.  J.  V.  Hubbard,  of 
Aiblabcila,  <)hi<»,  who  forwanle<l  to  rae  the  following  excellent  report, 
Jitc*!  January  11,  1^<70,  and  two  phonographs — one  full-length  on  a 
mall  i*cale,  aud  another,  from  which  the  woodcut.  Fig.  24,  has  been 
ived  : 

H,  &.,  aged  thirty-nine  years,  a  farmer  by  occupation,  married. 
Hi*  father  and  paternal  grandfather  were  free  drinkers  of  ardent 
JflkntA.  llh  only  brother  died  of  phthisis  pulnionalis,  and  I  think  he 
Ulertts  a  tubercular  tendency  from  his  nn>ther.  The  j»atient  is  j^hort, 
nsactiUry  is  well  made,  and  has  always  had  good  health  till  about  eight 
yettiagn,  when  he  had  several  attacks  of  headache,  f*»lIowed  by  ver- 
%oaiid  loss*  of  [Miwer  to  maintain  the  upright  posture,  or  to  sit  in  a 
*^ir.  After  falling,  he  lost  consciousness  for  a  few  moments.  He 
W  three  of  these  attacks  in  two  months. 

"Three  years  after  the  last  one — being  five  years  and  a  half  ago — 
▼hill*  At  work  on  i  liot  day  in  the  open  air,  he  lost  consciousness  and 
f oU  t*j  the  ground.  This  attack  was  more  severe  than  the  preceding 
"••«,  and  he  was  contiiied  to  his  bed  three  days.  The  headache  was 
"■T  tevere,  and  continued  a  week  after  he  left  his  Ijcd.  Aphasia  and 
fttbcourdi nation  now  affecting  his  right  foreann  and  right  leg  were 
thiMqneooe  of  thi?*  stroke,  llin  powers  of  speech  were  gradually  re- 
•Ifabiiahod  in  the  course  of  six  weeks,  but  the  impediment  to  normal 
ToluntAry  mu<»cular  nmtion  has  remaine<l  to  this  day. 

"  In  June  hwt  (lHil9)  he  applied  to  me  for  relief  from  cephalalgia, 
p§m  in  the  right  side  of  the  chest,  cough,  and  dys[)[Kea.     lie  com- 
jUm^d  abo  of  vertigo,  and  of  flashes  of  light  before  hb  eyea.     Hta 
^^fwumMkmM  of  U»e  .\u)eric*n  Neundogiioal  AwodAticm,"  vol  t.,  ia7H,  p.  XT 
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memory  and  jud^nent  were  Blightly  imj^airoil,  and  he  was  gloomy  and 
irritable. 

'*  His  utterance  of  most  word.s  was  perfect,  but  be  stammered  over 
at  least  one  word  in  each  sentence.  It  requii-ed  a  good  deal  of  effort 
for  him  to  connect  Ins  ideas  and  his  sentences.  He  stumbled  at  mono- 
syllabic words,  such  as  theny  to,  af^  and^  and  other  conjunctions,  but 
in  a  moment,  after  considerable  effort,  he  could  speak  these  words  and 
conjoin  his  sentences  correctly, 

**  On  examining  hia  right  foot,  I  found  that  he  had  lost  the  normal 
antagonizing  force  between  the  flexors  and  extensors  of  the  toes.  The 
toes  were  ordinarily  in  a  state  of  flexion,  so  as  to  preeent  their  ends  to 
the  floor.  He  could  restore  the  balance  in  muscular  action  by  a  strong 
effort  of  the  will,  pressing  at  the  same  time  the  sole  hard  open  the 
ground^  and  drawing  the  foot  backward  a  little.  Soon,  however,  the 
extensors  would  be  wearied  by  their  extra  work,  and  the  toes  would 
resume-their  abnormal  position.  The  foot  is  slightly  inverted  at  every 
step,  and  it  is  not  exactly  guided  by  the  will  His  gait  is  awkward— 
thtr  foot  being  set  down  with  a  kind  of  pawing  motion,  as  in  talipes 
varus, 

"A  similar  incoordination  is  observable  in  the  right  hand  and 
fingers.  He  cannot  flex  his  fingers  wntbout  the  aid  of  the  opposite 
hand,  but  when  it  is  closed  the  grasp  is  as  strong  as  ever.  By  an  in- 
tense action  of  the  vfiW  he  can  keep  his  fist  closed  for  a  few  momentfi, 
till  the  apparently  tired  flexors  give  way.  The  little  and  ring  fingers 
are  but  partially  extended,  and  are  strongly  abducted.  The  abductor 
minimi  dij^iti  and  the  flexor  brevis  minimi  digiti  are  hypertrophied, 
lirai,  bard,  and  in  a  state  of  contraction  most  of  the  time,  and  the 
affected  hand  measures  three-fourths  of  an  inch  more  around  the  palm 
than  its  fellciw.  Tactile  eensibility  is  as  perfect  in  the  affected  limbs 
as  in  the  others,  I  lis  muscular  powers  are  good,  and  he  thinks  he  can 
walk  twenty-five  miles  without  injurious  fatigue.  The  temperature  of 
the  affected  limbs  is  slightly  lower  than  that  of  the  opposite  ones.  Has 
slight  headache  frequently,  generally  at  evening;  sleep  relieves  it* 
He  sleeps  well  when  undisturbed  by  pains  in  his  limbs.  Tongue  clean 
and  tremulous.  Has  slow-moving  pains,  from  the  hand  and  foot  np 
to  the  body.  They  often  last  half  a  day,  and  are  worse  at  night. 
Has  no  pain,  tenderness,  or  feeling  of  weakness,  in  any  part  of  the 
spine. 

**  He  had  no  systematic  treatment  till  last  June.  The  chest-symp- 
toms referred  to  were  owing  to  subacute  bronchitis.  A  seton  was  in- 
serted between  the  shoulders,  and  iodide  of  jwt.assium  was  adminis* 
tered  for  ten  davs.  His  lungs  being  then  better,  phosphoric  acid, 
cerium,  cannabis  Indica,  sulphate  of  quinine,  and  sulphate  of  iron,  were 
given  till  the  first  of  December  following.  He  then  feJt  so  much 
better  that  he  discontinued  the  medicines.     The  seton  continued  to 
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lUge  till  the  date  of  this  conimunieation  (January  11,  1870)^  ami 
"fMnMetiU  at  this  time  a  very  marke<i  improvement.  His  headache  16 
not  aerere,  he  has  less  pain  in  bis  limbs,  and  he  speaks  without  hesita- 
iwiL  By  a  stroDg  effort  of  the  will  he  can  close  his  hand  without 
lance.  He  came  five  miles  on  foot,  in  a  driving  snow-storm,  tu 
me  to-day." 

The  accompanying  woodcut  (Fig.  25)  is  from  one  of  Dr.  Ilub- 
liard*s  photographs.  The  resemblance  to  the  condition  ghowu  in  Fig. 
^  i«  very  striking,  and  the  histories  of  the  two  cases  are  so  nearly 
in  regard  to  all  essential  points,  as  to  leave  no  doubt  that 
describe  instances  of  the  same  disease.  Dr.  Hubbard's  case  was, 
(irobiibly,  when  he  wrote  the  history^  in  a  more  advanced  state  than  is 
mine  at  the  present  time.  The  distortion  of  the  hand  is  certainly 
greater.  In  the  other  photograph,  which  is  indistinct,  the  toes  are 
fully  flcjced. 

Pw.  83. 


The  symptoms  of  athetosis  are  clearly  indicated  in  the  foregoing 
lioth  cases  came  on  with  e|)ileptic  paroxysms— a  feature 
lying  other  organic  diseases  of  the  brain  and  spinal  conL  In 
^h  there  are  similar  head-symptoms,  tremulousnefla  of  the  tongue, 
ftamboeM  on  the  affected  side^  pains  in  the  spasmodically-affected 
"•twelea,  and  e«pecially  complex  movements  of  the  Bngers  and  loet, 
^tih  a  t<*ndencv  to  distortion.     In  neither  case  is  there  anv  paralvsi*. 

4^  a        i  ■ 

Ctmt»  of  athetosis  have  now  been  reported  in  such  numbers  that 
tetlwr  details  in  regard  to  them  are  scarcely  necessary  in  this  place. 
Bglit  in  all  have  occurred  in  my  own  experience,  and  will  be  fully 
fidoiidefvd  in  a  special  monograph  upon  the  subject.  It  is  proper, 
iewercr,  tn  view  of  the  fact  that  it  is  exceedingly  well  described,  and 
Uai  tlm  was  a  post-mortem  examination,  to  refer  at  some  length  to 
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the  instance,  the  dtntaila  of  wbicli  liave  been  given  by  Dr.  Syd 
Ringer,  in  tlie  two  moiuigrapbs  already  cited. 

The  patient,  a  bricklayer,  woke  in  the  morning  with  aserere  head- 
ache, but  got  up  and  went  out  to  walk,  when  a  "  dazzling  came  before 
his  eyes,"  his  «ight  became  diui,  he  heard  uoiseA  in  his  ears,  and  bia 
face  sweated  profusely.  These  symptoms  continued  ;  he  felt  dizEyy 
and  finally  he  fell  and  lost  consciotisuess.  He  came  to  himself  in  a 
few  minutes,  but  soon  again  loi!it  consciousness.  On  recovering  sen- 
sibility, he  found  that  he  could  not  speak,  and  was  paralyzed  on  the 
right  side,  both  as  regarded  motion  and  sensibility.  All  this  ocenrred 
May  13,  18T3. 

Nearly  four  years  afterward  he  was  admitted  into  University  Col- 
lege Hospital,  and  came  under  Dr.  Ringer's  ob.servation  ;  and  it  was 
then  found  that  he  had  well-marked  athetoid  movements  of  the  right 
upper  and  lower  limbs.  In  fact,  1  would  have  no  hesitation  in  pro- 
nouncing the  case,  so  far  as  the  movements  are  concerned,  a^*  present- 
ing no  essential  difference  from  those  which  I  have  classed  under  the 
head  of  athetosis. 

In  regard  to  the  nature  of  the  disease.  Dr.  Ringer  Bay«  :  "  Daz- 
zling before  the  eyes,  dimness  of  sight,  giddiness  preceding  loss  of 
consciousness,  and  followed  by  loss  of  speech  and  sensation,  and  motion 
of  the  right  side,  point  conclusively  to  the  left  hemisphere  of  the  cere- 
brum as  the  seat  of  the  disease.  The  gid<liness  indicates  the  me- 
sencephale,  the  loss  of  speech  the  posterior  part  of  the  third  fron- 
tal convolution,  the  loss  of  sensation  the  thalamus  opticus,  and  the 
loss  of  motion  the  corpus  striatum,  as  the  parts  probably  affected. 
As  speecFi  returned  before  sensation,  and  sensation  before  voluntary 
motion,  the  main  stress  of  the  disease  must  have  fallen  on  the  corpus 
striatum,  and  in  a  less  degree  on  the  thalamus  opticus.  It  is  probable, 
I  think,  that  the  cause  of  the  disease  is  an  embolon  set  free  from  the 
diseased  mitral  valves  [the  patient  had  an  obstructive  and  regurgitant 
mitral  murmur  with  a  distinct  presystolic  thrill]  blueking  the  middle 
cerebral  artery." 

The  patient  continued  to  regain  bis  lost  motor  power  and  eensi- 
bility,  and  at  the  same  time  to  develop  increased  athetoid  movements. 
He  left  the  hospital,  but  on  May  29,  187!^,  w^as  readmitted,  and  on 
June  12th  died.  Passing  over  those  details  of  the  post-mortem  exami* 
nation  which  relate  to  the  heart,  and  which,  it  may  be  stated  in  gen- 
eral terras,  was  found  greatly  diseased,  I  cite  from  Dr.  Ringer's  second 
monograph  an  abstract  of  his  very  thorough  report  of  the  state  of  the 
brain  : 

In  the  left  lateral  ventricle  there  were  evident  signs  of  dinease 
affecting  the  posterior  part  of  the  left  corpus  striatum.  The  left  optic 
thalamus  was  decidedly  smaller  and  flatter  than  the  right.  On  section, 
a  cyst  was  found  occupying  the  posterior  part  of  the  lenticular  nu- 
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clean,  or,  to  quote  Dr.  Ewart's  own  language — the  parts  having  been 
xubmUted  to  him  for  examination — **the  cyst  lies  in  the  posterior  half 
i  rir  two-thii'(is  of  the  lenticular  nucleus,  the  cyst  lying  in  front  imme- 
■tliately  without  the  inner  capsule,  but  passing  obliquely  through  the 
■Icodeular  nucleus.  After  leaving  the  posterior  pait  of  the  lenticular 
Bmoltiis  it  involves  the  whole  nf  the  vi'hite  matter  lying  outside  and 
Kittier  beneath  the  optic  thiilamus,  and  was  paralk4  with  the  left  thal- 
^tmD§  for  about  half  an  inch.     A  small  portion  of  the  gray  matter  of 

ibo  optic  thalamus  adjacent  to  the  cyst  is  destroyed.** 

K       A  thorough  raicroscopical  examination  of   the  dist^ased   cerebral 

I  itmctures  wan  made  by  Dr.  Ewart,  which  is  thus  summed  up  by  Dr. 

■  Biiiger :  "The  disease  in  this  case,  therefore,  appears  to  have  been 

H|iB||cd  to  theoptio  thalamus,  corpus  striatum,  and  the  parts  just  exter- 

HBI    The  whole  of  the  corpus  striatum  was  much  damaged,  both  the 

brtn-  and   extra-k*nticular  portions  (caudate  and  lentii-ular   nuclei). 

Biride«  much  atrophy  and  slight  degeneration  of  the  intra-venticular 

fOltlaiii,  about  one-fifth  of  the  lenticular  ganglion  w^as  destroyed,  and 

»«  occupied  by  the  anterior  part  of  the  cyst,     A  few  of  the  fibres 

(inner  capsule)  pa^^sing  between  the  nuclei  of  the  corpus  striatum  were 

dcftrojed.     The  corpus  striatum  was  the  part  which  suffered  most  ; 

Mihe  left  optic  thalamus  was  also  wasted,  and  a  small  portion  of  the 

iovvrind  outer  portion  <»f  this  body  was  completely  destroytHl.  while 

i  eoiwidifnible  portion  of  the  whit^  matter  exteri»al  to  the  thalamus 

(Notory  fibn*s  of  the  outer  capsule  passing  from  the  filament)  was  de- 

•tJ^yed,  smd  the  part  oeeupied  by  the  posterior  part  of  the  cyst.     It 

UniiippeMrfi  that  the  <liagnosis  made  when  the  man  first  came  under 

wyciff  lA,  in  the  main,  rorrect.**     In  my  original  description  of  athe- 

t^  I  stated  that,  in  all  probability,  the  seat  of  the  affection  was  in 

^k»>gfay  matter  of  the  optic  thalamus  or  corpus  striatum,  and  it  is  a 

Snftifiicatinn  to  find  this  view  supported  by  sucli  an  army  of  facts  as 

^-  Hiuger  had  adduced. 

IGbcase  alBO  shows  that  athetosis  is  in  all  probability  the  result  of 

TO  changes  in  the  ganglionic  masses  mentioned,  and  is  not 

F^ttoed  with  sudclenncss  in  any  case.     This  is  in  accordance  with  the 

cHliiea]  history  of  all  the  instances  which  have  come  under  my  obser- 

'ititni.     Mainly  in  consequence  of  the  positive  data  tlius  supplied  by 

^'  Ringpr,  I  have  felt  justified  in  placing  athetosis,  for  the  present  at 

i««t,  in  the  category  of  disujises  of  the  brain.     And  this  action  is  still 

Mher  justi6i*d  by  cases  reported  by  M.  Landouzy  '  and  l>r.  Sturges,' 

"  •'    ^-iTHi  of  which,  on  post-mortem  examination,  there  w^as  found  an 

r*t  »f  softening  <x'cupying  exclusively  the  lenticular  ganglion 

striatum,  and  entirely  confined  to  its  anterior  portion.    In 

..,  „,     *  e:wo  it  was  found  that,  besides  other  changes,  almost  the 

*     leof  the  right  corpus  striatum — at  least  that  portion  in  front  of  the 

t  ■  0/t.  et/.  '  Lancet,  March  1&,  16t9. 
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optic  thalamus — appeared  to  be  destroyed.  In  this  case  the  paralysis 
had  disappeared  before  the  athetosis  made  its  appearance. 

It  would  appear,  therefore,  that  athetosis  is  a  distinct  pathological 
entity. 

Relative  to  the  confounding  of  the  affection  with  post-hemiplegic 
chorea,  as  hag  been  done  by  Charcot  and  others,  I  have  only  to  say 
that  the  distinction  between  the  two  conditions  m  as  well  marked  as  be- 
tween chorea  and  disseminated  cerebro-spinal  sclerosis.  In  athetosis 
the  movements  are  slow,  apparently  determinate,  systematic,  and  uni- 
form ;  in  post-hemiplegic  chorea  they  are  irregular,  jerking,  variable, 
and  quick.  Moreover,  athetosis  is  not  by  any  means  necessarily  post- 
hemiplegic. In  the  original  case  there  had  never  been  hemiplegia,  nor 
was  there  such  a  state  in  the  second  case,  on  which  my  description  of 
the  disease  was  based.  Of  the  eight  cases  which  have  occurred  in  my 
experience,  hemiplegia  was  not  an  antecedent  condition  in  four. 

Neither  is  it  necessarily  confined  to  one  side  of  the  body  ;  cases  of 
double  athetosis,  without  hemiplegia,  having  been  reported  by  Oul- 
mont'  and  Brousse,*  in  w^bich  there  was  probably  general  cerebral 
atrophy. 

It  is  no  matter  for  surprise  that  many  of  the  cases  regarded  as 
being  athetosis  are  not  instances  of  that  affection.  This  is  certainly 
the  case  with  many  of  those  reported  by  Dr.  Clay  Shaw,  M3L  Grasset, 
Charcot,  and  others.  A  similar  event  took  place  when  aphasia  was 
tirat  prominently  brought  to  the  notice  of  the  medical  professioii. 
Every  ease  of  loss  or  impairment  of  the  faculty  of  speech,  whether 
from  paralysis  of  the  tongue  or  lips  or  other  cause,  was  considered  by 
some  authors  to  be  a  case  of  aphasia.  It  was  not  till  the  disease  be- 
came well  known  that  these  errors  ceased  to  be  made. 
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The  first  account  of  the  remarkable  diseaj^e  now  known,  according 
to  the  suggestion  of  Dr.  Ord,"  as  myxoedema,  was  given  by  Sir  Wil- 
liam Gull.*     He  did  not,  however,  attempt  any  very  complete  descrip- 

^  Op,  cit, 

*  Op.  ciC. 

*  "  On  MyioedemHj  a  Term  proposed  to  be  applied  to  an  Esacntinl  Condition  in  the  Cf*. 
linoid  Affection  obsenred  in  Middle-aged  Women/'-- i/«/i«>-CAiru>yioB/  TyamMtHoni,  rot 
Iri.,  p.  01 

*  "On  ft  Cretinoid  State  supervcninp  in  Adult  Life  in  Wom€n." — TVamtacUont  of  th 
Clinieal  So^ty  of  London^  vol  viL,  1874,  p.  180. 
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tAtm  of  the  cases  that  had  come  under  bis  observation,  nor  enter  at  any 
length  into  a  consideration  of  the  morbid  anatomy  and  pathology  of 
the  dtseaite.  Hisi  main  object  appeared  to  be  to  draw  attention  to  a 
well-omrked  and  probably  not  uncommon  aifection,  which  up  to  thai 
time  had  not  been  differentiated. 

Sahsequeotly  Dr.  Ord,  in  the  paper  cited,  made  a  very  thorough 
«xpo^tion  of  the  symptoms  and  morbid  anatomy  of  the  disease,  which 
»p|»u%iit]y  leaves  little  to  be  discovered,  except  so  far  as  the  minute 
anatomy  of  the  nervou«  structures  is  concerned.  So  positive  are  the 
data  famished  by  the  writer,  that  it  seems  to  me  proper  to  consider 
the  affection  under  the  head  of  "  Diseases  of  the  Brain." 

H<ffore  the  Clinical  Society,  October  10,  1879,  Dr.  Dyer  Duck- 
worth *  reported  cases  of  the  disease,  and  Dr.  Ord  read  another  paper 
on  the  Bubject  At  the  same  time.  Dr.  Sanders,  of  Edinburgh,  in  the 
debate  which  ensued,  mentioned  the  fact  that  several  cases  which  he 
DOW  recognized  to  be  instances  of  myxoedema,  had  come  under  his 
obMtrvation. 

StilNMsqiiently  Dr.  George  H,  Savage*  reported  cases  of  thiscuriou'- 
diflofder*  and  gave  photographs  of  two  of  Dr.  (Jrd's  cases. 

In  ihiA  country,  tbe  only  case  reported  is  one  which  occurred  in  my 
own  c!X|>erience,  and  which,  with  an  account  of  what  had  been  previ- 
gitsly  written  on  the  disorder,  formed  tbe  basis  of  a  memoir  which  I 
nad  before  the  American  Neurological  Association,  June  10,  1880.' 

Since  that  time  two  cases  have  been  reported  by  Dr.  Thomas 
Ingh*.* 

Tlas,  I  believe,  embraces  all  the  literature  of  the  subject  up  to  the 
frwent  time. 

Sjin|>tom6. — Myxfpdema  is  a  disease  which,  as  Dr.  Ord  has  shown, 
lui  for  its  patho-anatomieal  feature  tbe  deposit  of  a  mucoid  f^ubstance 
in  TU10US  parts  of  the  body,  especially  in  the  skin  ;  or  a  degeneration 
tftd  jirciliferation  of  the  connective  tissue.  Probably  both  these  con- 
^itions  c<:)exist  in  some  tissues. 

Ai  a  consequence  of  this  state,  an  appearance  resembling  that  of 
ftlHrea  is  produced,  with  the  exception  that  the  pressure  of  the  finger 
<M|  Ukd  part  4if»es  not  leave  an  indentation.  The  tissiie  is  resilient, 
ttdnoi  boggy  like  that  into  which  water  is  infiltrated,  as  in  ordinary 

QdoDUL 

Tlie  iMoe  haa  very  much  the  appearance,  so  far  as  the  swelling  is 
concerned,  of  that  which  is  met  with  in  oases  of  the  toxic  effect  of 
•fiecic.     There  is  a  puttiness  of  the  eyelids,  the  lips  are  prominent,  the 

»  X«M<  ToL  il^  1«79,  p.  577. 

•  Jsmmd  of  Mental  Seim<!f,  Janu&rv,  1880,  p.  117. 

*  '■On  MfxoMlema,  with  SpccUl  UefcrcAcc  to  its  Cercbnl  SympKnus.**— £ir.  LomiM  Ciim^ 
m/  Hmofd,  Julf,  1880,  p.  07,    AIm^  Kmrol^fot  Qmiriimivm*,  Ka  UL,  1681. 

Septealxr  SA,  1880,  p.  498. 


BU 


DISEASES  OF  THE  BRAIN. 


nostrils  are  swollen,  au(l  the  cheeks  over  tlie  malar  bones  are  red  from 
capillary  congestion. 

Sir  William  Gull  was  rauch  improssetl  with  the  "spade-like"  ap- 
pearance, as  lie  called  it,  of  the  hands  ami  fingers.  Thci^e  latter  are 
**eliiljljed,"  as  they  so  frequently  are  in  those  eases  of  heart  disease  in 
which  there  is  an  impediment  to  the  return  of  blood  to  the  right  side 
of  the  heart. 

The  temperature  of  the  body  is,  in  all  cases,  beluw  the  normal 
standard. 

Thuft  far  all  the  instances  of  tlie  affection  reported  have  been  in 
adult  women,  unless  an  exception  exists  as  regards  one  in  a  nian  occur- 
ring in  Dr.  Savage^s  experience,  in  relation  to  which  there  is  «>me 
doubt  as  to  ii.s  identity  with  myxfcdcma. 

The  cerebral  ancl  nervoys  symptoms  appear  to  be  very  decider! 
The  intellect  h  notably  weakened,  and  replies  to  questions  are  given 
in  a  sluggish  and  inexact  way.  The  memory  is  imperfect,  and  the  pa- 
X'wnt  ex])eiienccs  a  lack  of  confidence  in  herself  both  as  regards  men- 
tal and  physical  power.  The  special  senses  are  more  or  less  perverted, 
and  there  are  sometimes  hallucinations  or  delusions.  One  case  cited 
by  I>r,  Savage  '*  was  distinctly  maniacal,  sleepless,  incoherent,  violent 
at  night."  The  most  ordinary  mental  condition  met  with  is,  however, 
a  lassitude  or  stupidity  resembling  the  state  generally  known  as  acute 
dementia. 

Such  are  the  most  marked  features  of  the  disease  as  described  by 
the  authorities  I  have  mentioned* 

Since  the  appearance  of  Sir  William  Gull's  and  Dr.  Ord's  papers, 
ray  attention  has  been  directed  to  the  subject,  and  I  have  been  on  the 
hjok-out  for  cases  similar  to  those  described  by  these  jjentlemen.  Two 
instances  only  of  the  affection,  but  these  of  a  most  undoubted  charac- 
ter, have  as  yet  come  under  my  observation: 

Mrs.  II.  8.,  aged  forty -one,  consulted  me  first,  April  22,  1880.  I 
saw  her  again  April  21>tli,  and  again  May  0th.  Her  appearance  was 
that  of  a  person  suffering  from  general  a?dema,  the  consequence  of 
heart  or  kidnev  disease,  Tlie  lower  eyelids  and  the  face  immediately 
below  them  wpre  turgid  ;  the  skin  over  the  forehead  was  rough  and 
swollen  in  spots  ;  the  nnse  was  thick  ;  the  lips,  especially  the  lower  one, 
protruded  like  those  of  a  person  who  has  received  a  severe  blow  upon 
the  mouth  ;  and  the  skin  over  the  malar  bones  was  not  only  tbiekeneil, 
but  for  a  space  on  each  side  the  size  of  a  dollar  was  red  with  a  beeloid 
Hush. 

The  neck  was  also  greatly  swollen,  as  were  likewise  the  hands.  All 
the  fingers  were  "clubbed,"  but  there  w^as  no  incurvation  of  the 
nails. 

Extending  my  inspections,  I  found  that  the  whole  surface  of  the 
body  was  similarly  affected.     At  no  place,  however,  could  pitting  be 
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produced  hj  pretiurc.  As  soon  as  the  end  of  the  finger  was  removed^ 
ibc  depressed  sarface  returned  to  its  ordinary  level. 

It  was  very  evident  that  this  was  a  cawe  of  ttiyxa*dema,  and  the 
coafttniuuice  of  my  inquiries  served  to  confirm  the  impression  derived 
fonn  atmiple  inspection  of  the  more  obvious  characteristics  of  the  case. 

The  general  sensibility  of  the  skin  was  markedly  diminished.  Thus, 
on  Ihe  cheek,  the  two  points  of  the  a^sthesiometer  could  barely  be  dis- 
tnignislied  when  separated  to  the  extent  of  an  inch  and  a  half— three 
tinier  more  than  the  normal  distance  ;  and  at  the  ends  of  the  fingers, 
where  they  should  have  both  been  felt  at  a  distance  apart  of  the 
twelfth  of  an  inch,  they  had  to  be  separated  five  twelfths  of  an  inch 
before  each  was  perceived,  A  like  condition  existed  in  the  skin  of  the 
trsnk  and  lower  extremities. 

At  an  early  period  she  had  suffered  from  pains  in  various  regions 

tb«  head,  but  latterly  these  had  disappeared,  and  there  had  l>een  no 

flar  disturbances  of  sensibility  in  other  parts  of  the  body.  On  the 
contrary,  as  the  sesthesiometer  indicated,  Bensibility  was  dimininhed. 
Tb«  ends  of  the  fingers  felt  as  if  there  were  **  tight  thimbles  on  them/' 
to  90e  her  own  expression,  and  the  soles  of  her  feet  as  though  they 
W€ro  pidded  or  cushioned.  The  various  sensations  of  numbness  were 
prcwnt  more  or  less  in  the  face,  the  end  of  the  tongue,  and  the  aruiH 
and  legs. 

The  muscular  power  of  the  patient  ap])eared  to  be  decidedly  weaker 
lliaoi  was  normal.  The  gait  was  staggering,  the  feet  were  not  lifted 
ckemr  of  the  ground,  the  grasp  of  the  hands  was  feeble,  and  the  articula- 
tioQ  was  slugirish  and  indistinct.  There  was  marked  difllculty  of  co- 
€»rdif>atton  both  in  the  up|jer  and  lower  extremities.  Although  the 
ptttient  couM  stand  with  the  eyes  shut,  she  walked  with  an  uncertain 
ctop  iink'»!i  her  eyes  were  directed  to  the  ground,  as  is  the  case  in  luco- 
motor  ataxia.  She  could  not  put  the  finger  on  any  given  part  of  the 
imee  ojdess  she  had  her  vision  to  guide  her,  and  even  with  that  assist- 
ftDoe  the  did  not  readily  and  with  certainty  direct  the  movements  of 
the  hands. 

The  other  special  senses  besides  the  touch,  which,  as  1  have  said, 
markedly  lessened  in  acuteness,  were  all  more  or  less  derangi'd. 
bahnoBCopie  examination  showed  the  existence  of  neuro-retinitis 

both  eyee ;  objects  looked  blurreil,  and  were  generally  apparently 
mmraiided  with  a  halo.  Oecftsionally  she  had  had  momentary  double 
The  pupils  were  equal  in  size,  but  extremely  ^low  to  respond 
V9  an  lnereaae<l  or  diminished  amount  of  light. 

llie  hearing  waa  diminished  in  acuteness.  With  the  left  ear  eho 
not  hear  the  ticking  of  a  watch  at  a  greater  distance  than  twenty 
and  with  the  right  ear,  twenty-six  inches.  The  tuning-fork 
plao0d  oa  the  forehead  was  heard,  but  the  sound  waa  not  intensified 
the  meatos  was  closed  On  the  contrary,  it  seemed  to  be  less- 
22 
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cned.     I  was,  therefore,  of  the  opinion  that  the  auditory  nerves  were 
aflfected.     The  eustachian  tubes  were  pervious* 

At  one  time  thew?  had  lieen  tinnitus^  but  latterly  this  had  disap- 
peared. There  was  no  impaction  of  cerumen,  and  the  drum-beads 
were  apparently  healthy. 

The  senses  of  taste  and  snaell  were  markedly  diminished  in  power, 
the  latter  being  almost  entirely  abolished.  The  lining  membrane  of 
themouth  and  fauces  had  lost  a  great  deal  of  its  uomial  sensibility. 
Thus,  she  could  not,  by  the  taste  or  the  feeling,  from  the  contact  with 
the  tongue  and  mucous  membrancj  disliuguish  a  clam  from  an  oyster 
or  fish  from  roast  beof. 

The  mental  pheuomena  were  not  less  strikingly  exbibited.  There 
were  frequent  hallucinatiouiiJ,  both  of  sight  and  hearing,  and  delusions 
that  attempts  were  being  Tuade  by  certain  Frenchmen  s<hc  t^poke  of  to 
injure  her  with  oil  of  vitriol^  which,  she  decl;ired,  they  put  into  the 
in  which  she  slept  and  the  food  she  ate. 

There  was  manifest  deterioration  of  the  mental  power.  In  atisw< 
ing  the  t?implest  question  she  lo<iked  lixedly  at  the  interrogator  for  fully 
a  minute  before  speaking,  apparently  not  coiBprebending  its  purport, 
or  else  uncertain  what  reply  to  make,  Some  quite  simple  matters  she 
evidently  did  not  understand  at  all.  Thus  she  could  not  tell  me  how 
much  Hixty  and  twenty-five  made  ;  and  when  [  asked  her  what  a  lxM>k 
was  made  of,  she  fixed  her  eyes  on  me  for  some  time  and  finally  said, 
*'  Oh,  all  those  things,'*  and  I  could  get  no  other  answer  out  of  her. 

Her  memory  was  equally  weakened.  She  required  much  prompt^ 
ing  before  she  could  tell  where  she  lived,  and  made  several  errors, 
which,  however,  she  coirected  herself,  in  giving  me  the  names  of  her 
children. 

Perhaps  her  memory  for  words  was  slightly  impaired,  but  certainly 
there  Avas  no  decided  aphasia.  She  could,  without  much  difficulty,  give 
the  names  of  all  articles  1  mentioned  to  her,  and  she  exhibited  no  other 
evidence  of  defective  articulation  than  that  due  to  paresis  of  the  tongue. 

She  slept  badh%  often  awoke  startled,  and  was  pacified  with  diffi- 
culty. 

The  hallucinations  to  which  1  have  referred  w^ere  not  fixed.  Those 
of  hearing  consisted  of  human  voices  telUng  her  I»ow  the  ** French* 
men  '"  were  going  to  |>roceed  against  her,  and  of  the  "  Frenchmen " 
themselves  abusing  and  threatening  her.  Those  of  sight  were  of  en- 
tirely different  objects,  for,  strange  to  say,  she  never  saw  the  "  French- 
men." They  consisted  generally  of  apparitions  of  friends  who  bad 
long  boon  dead,  and  were  most  frequent  in  the  afternoon  and  evening. 

When  I  add  that  her  appetite  was  bad,  that  her  bowels  were  con- 
stipated, that  the  urine  contained  a  large  excess  of  urates,  without  other 
abnormality,  that  the  pulse  was  slow  and  feeble,  and  that  the  animal 
temperature  was,  in  the  axilla  and  under  the  tongue,  never  above  9^" 
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Fabr.f  «nd  often  half  a  degree  below  this,  I  have  given  as  full  an  ac- 
coant  of  the  symptoms  a«  is  necessarj  for  a  full  understanding  of  the 
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I  saw  nothing  more  of  this  patient  till  December  11,  1880,  when 
I  again  subjec-ted  her  to  careful  examination,  I  then  ascertained  that 
the  tem|H?rature  in  the  axilla  and  under  tlie  tongae  had  fallen  to  94.8°, 
Mid  tliat  the  electric  contractility  of  the  musclua  to  both  the  galvanic 
and  faradaic  currents  was  marked Ij  lessened  in  all  parts  of  the  body. 
Generally,  the  disease  had  advanced.  The  strength  was  reduced,  the 
ttirgidity  of  the  face  and  limbs  had  increased^  and  the  sensibility  of 
tiie  skin  was  more  impaired  than  wlien  I  last  saw  her.  In  addition,  the 
▼ision  and  hearing  had  become  so  much  affected  that  she  was  almost 
blind  and  deaf. 

As  regards  the  mental  Byraptoms,  there  had  been  no  advance,  and 
in  ftome  respects  a  slight  degree  of  improvement  had  taken  place. 
Ttuta,  while  her  mind  appeared  to  be  fully  as  sluggisih  as  when  1  first 
mw  her,  the  hallucinations  and  delusions  which  were  then  present  had 
^luappcared,  and  no  others  had  taken  iheir  place.  In  fact,  she  had  for- 
gtHt<<n  all  aVxiUt  the  ''  Frenchmen  "  who  were  formerly  such  causes  of 
diKomfort  to  her. 

Her  fingers  (Fig.  26)  were  more  enlarged  at  the  extremities  than  they 
when  she  was  last  under  my  charge,  and  I  discovered  that  her 
toCTwere  in  a  like  condition.  Tlie  tongue,  which  at  former  examina- 
ikjftfl  exhibited  no  evidence  of  departure  from  the  normal  appearance. 


•n  now  decidedly  awollen,  and  the  speech  was  consequently  more 
llboiiNl  and  indistinct. 

The  tmDi)  WM  of  1019  ipeoific  gravity,  and  was  free  from  albumen 
and  fup^r. 

But  while  writing  this  chapter  (January  Tth)  a  second  C4we  has  com© 
nmkr  my  obwnration,  differing  in  no  essential  respect,  except  as  regards 
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the  stage  of  the  diseasi\  from  the  one  the  detaik  of  which  have 
been  given.  Of  this  instance  I  aoi  enabled  to  present  a  portrait  tal 
from  a  photograph  (Fig,  27).  The  patient — a  female,  aged  thirty- 
three — eonstitutes  what  I  should  consider  a  typical  case  of  myx(Pdema. 
With  her,  as  in  the  other  example,  the  mental  {jymptums  began  before 

Fio.  fT. 
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any  swelling  was  observed  in  the  face  or  other  part  of  the  body,  an 
consisted  of  depression  of  spirits  amounting  almost  to  melancholia. 
There  are  as  yet  no  delusions. 

The  temperature  nnder  tlie  tongue  is  95,  S''*  There  is  a  good  deal 
of  irregular  action  of  the  heart,  and  there  is  very  persistent  insomnia. 

The  swelling  is  more  noticeable  about  the  face  and  neck  than  in 
other  parts  of  the  body.  The  fingers  arc,  however,  beginning  to  show 
the  "  spade-like "  form,  and  the  appearance  of  <edema  is  noticeable 
about  the  arms  and  chest. 

The  further  consideration  of  this  case  is  deferred  till  I  have  had 
the  opportunity  of  studying  it  with  thoroughness. 

Causes. — StJ"  appears  to  be  as  trong  predisposing  cause,  for»  of 
the  cases  observed^  only  two  have  been  observed  in  males.  One  of 
these,  and  it  is  somewhat  doubtful  if  this  was  a  true  instance,  occurred 
in  the  experience  of  Dr.  Savage,  the  other  in  that  of  Dr.  Inglis*  Age 
is  also  a  detcrminLng  predisposing  cause,  for  all  the  cases  have  been 
observed  in  persons  who  have  reached  middle  life. 

Pregnancy  has  been  thought  to  exercise  a  predisposing  influence 
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over  the  causation  of  myxcEdema,  but,  as  I  think,  witbout  sufficient 
As  to  the  immedialo  or  ejcciting  causes,  nothing  is  ktiowii. 
Diagnosis. — MyxaMlema  is  not  a  disease  of  diflicwit  recognition. 
The  mental  phenomena  and  the  peculiar  swelling  of  the  body  will  of 
themselves  serve  to  diagnosticate  the  disease  from  any  other.  This 
udema,  unlike  that  due  to  the  aceumulation  of  serum  in  the  cellular 
tttsue,  does  not  pit  upon  pressure,  but  is,  on  the  contrary,  resilient, 
ptt  as  is  a  rubber  ball  tilled  with  air.  The  clinical  history  will  serve 
t«  distinguish  the  swelling  of  the  face  from  the  like  condition  induced 
by  large  and. continued  doncs  of  arsenic,  and  the  clubbed  lingers  from 
the  similar  formation  iiitendant  upon  those  cardiac  affections  which  in- 
terfere with  the  return  of  the  blood  to  the  right  side  of  the  heart, 

in  Boleroderma  there  is  a  similar  swelling  of  parts  of  the  body,  due 
to  hypertrophy  of  the  skin,  but  in  this  afFection  the  surface  is  hard, 
ind  there  ia  a  sensation  of  tightness  about  the  parts  involved  which  is 
Dut  present  in  myxofderaa.  Moreover,  there  is  no  permanent  reduction 
of  the  temperature  of  the  body  in  scleroderma,  as  is  met  with  in 
rayi(f>dema,  and  there  are  no  mental  symptoms,  such  as  form  so  strong 
i  feature  of  the  latter  disease.  Scleroderma  is  a  disease  of  a  much 
7<miigef  period  of  life  than  is  my x oedema,  most  of  the  caaea  observed 
haTing  been  under  thirty-five  years  of  age. 

Notwithstanding,  however,  these  marked  points  of  difference,  it  is 
<fnilc  probable  that  the  two  affections  have  been  confounded. 

Prognosis. — The  prognosis  is  bad.     Several  cases  have  terminated 

y,and  in  no  one  has  there  been  any  amelioration  from  treatment. 

Morbid  Anatomy  and  Pathology.— In  regard  to  the  cotmection  of 

*ii^  phenomena  with  the  morbid  anatomical  condition  to  which  refer- 

wcf  has  been  made^  two  views  have  been  expressed. 

Dr.  Ord  regards  the  symptoms  as  being  directly  due  to  the  fact 
'bt  the  peripheral  terminations  of  the  nerves  are  so  surrounded  and 
^<iQ&|irM8ed  by  the  mucoid  tissue  deposited  about  them  that  they  are 
pVTtnted  receiving  impressions  in  their  full  force,  and  that,  hence,  the 
cntnl  organs  of  the  ner^^ous  system  act  less  energetically  than  when 
Qiekationa  reach  them  in  full  force. 

That  this  view  may  be  correct,  is,  I  think,  exceedingly  probable, 

the  symptoms  can  not  all  be  accounted  for  in  that  way.     It  cer- 

y  will  not  explain  the  o<*currenco  of  hallucinations  and  delusions, 

Or  the  periods  of  maniacal  excitement  which  have  been  observed  in 

Nome  oasea.    It  is  true,  as  Dr.  Savage  admits,  that  delusions  have  been 

kiieribed  to  the  annihilation  or  reduction  of  peripheral  sensations,  and 
it  IS  equally  true  that  the  blind  may  have  ballucinationfl  of  sight,  or 
the  deaf  hallucinations  of  hearing  ;  but  in  all  such  cases,  as  well  as  in 
'       thoie  of  general  paralytic  insanity  in  which  anaesthesia  is  present,  there 
■   m  mnple  reaaon  for  believing  in  the  existence  of  central  disease. 
I         I  mnst,  therefore,  agree  with  Dr.  Savage  in  the  opinion  that  the 
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mental  syniptoras  are  the  result  of  primary  brain  disease,  probably 
tlie  depo&it  of  the  mucoid  tisBue  around  the  cells  of  the  nervous 
centres.  In  the  case  which  I  have  had  the  opportunity  of  studying, 
thens  were  symptoms  of  intellectual  derangement  befuro  any  gwelUng 
of  the  body  or  limbs  was  obserred,  and  before  any  sensory  digturb- 
ancea  occurred. 

In  the  cases  in  which  post-mortem  examinations  have  been  made 
(those  of  Dr.  Ord)  the  mucoid  deposit  was  found  in  abundance 
throughout  the  brain  as  well  as  in  almost  every  other  part  of  the  body, 
80  that  there  is  no  improbability  in  the  suggestion  that  the  morbid 
process  may  begin  there. 

At  the  same  time,  the  padding  to  which  the  nerves  are  subjected 
must  certainly  interfere  with  their  healthy  functionation,  and  hence 
I  think  it  quite  reasonable  to  hold  the  view,  as  I  do,  that  the  phenom- 
ena of  myxa^dema  are  the  result  both  of  central  and  peripheral  db- 
turbances. 

Dr.  Ord's  researches  did  not  extend  to  the  minute  examination  of 
the  nervous  elements  of  the  brain  and  spinal  cord,  and  hence  we  are  in 
ignorance  what  change,  if  any,  is  effected  in  the  cell-structure  of  these 
organs.  It  is  extremely  probable,  however,  that  the  starting-point 
wiJl  be  found  to  be  in  the  ganglion  cells,  just  as  it  is  in  those  diseases  of 
the  spinal  cord,  the  morbid  anatomy  of  which  has  been  so  thoroughly 
studied  within  the  last  two  years. 

Treatlient.— Nothing  appears  to  have  been  of  any  material  service 
in  the  treatment  of  myxcedema.  Electricity  in  all  its  forma  has  been 
tried  without  eflect.  In  the  first  case  which  came  under  my  own  ob- 
servation I  prescribed  phosphorus  and  strychnia,  with  the  view  of  stim- 
ulating the  nerve-centres  and  inipr<»ving  their  nutrition.  With  the 
same  object,  a  full  and  nourishing  diet  was  enjoined.  The  treatment 
was  only  followed  for  about  a  month,  the  patient  falling  into  the 
hands  of  an  irregular  practitioner,  who  treated  her  for  dropsy.  At  the 
last  visit  to  her  I  prescribed  arsenions  acid  in  doses  of  ^  grain  three 
times  a  day  ;  and  this  was  the  treatment,  in  conjunction  with  such  hy- 
gienic measures  as  were  calculated  to  build  up  the  organii>m,  which  I 
gave  to  the  second  case. 


CHAPTER  XVII. 

OSBKBRAL   SYPBIliS, 


Altbodgh  the  relations  of  syphilis  to  diseases  of  the  brain  have 
been  considered  in  the  foregoing  chapters,  it  seems  advisable  to  treat 
the  subject  with  more  particularity  under  its  own  special  head.  In  so 
doing  I  shall  avail  myself  to  a  great  extent  of  the  excellent  epitome  of 
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the  matter  by  Dr.  Labadie-Lagrave,  in  the  appendix  to  the  French  edi- 
tioD  of  this  work. 


ANATOMICAL    LESIONS* 

CI,  Xcopia4nis — II\jperpla8ia  of  the  Connective  TUsue. 

At  the  atitopsy  of  individuals  who^  in  the  course  of  a  conBtitutional 
tjpliiiis,  have  presented  brain  troubles,  the  lesions  which  are  discovered 
in  the  iatra-cranial  organs  for  the  most  part  consitst  of  syphilomata  or 
pmmy  tumors.  As  Virchow  has  stated,  these  may  be  either  hyper- 
plMtic  forms  by  excess  of  normal  growths,  or  they  may  be  hetroplas- 
tio— that  i»,  constituted  of  substance  not  normal  to  the  position  in 
which  it  is  found. 

Tlie  neoplasm  iii  sometimes  diffused  and  sometimes  more  or  less 

«'i4ctly  circumscribed.     According   to  my  experience,    the   latter  is 

much  the  more  common  form.     It  may  present  to  the  naked  eye  two 

ilitereiit  aspects,  and  both  of  these  may  exist  in  the  sariic  subject. 

I       Tbiw  sometimes  the  new  growth  is  of  a  gelatiniform  consistence,  of 

■     imore  or  less  grayish-red  color,  and  is  lost  imperceptibly  in  the  sur> 

^^MMdrng  tissues.     Again,  it  forms  a  dense  mass  of  cartilaginous  con- 

^f^BPh^  brittle,  and  showing,  when  a  section  is  made  through  it,  a 

^oiaogeneoiis   caseous  appearance.      These   yellowish-colored   massses 

Vf  fotirely  Lnolated  and  completely  circumscribed.     They  are  jjro- 

^t-d  with  a  fibroid  covering. 

iraes  they  are  found  as  small  striated  nuclei  scattered  through 
iith  gelatiniform  exudation. 
Of  these  two  varieties  of  syphilomata,  the  second  seems  to  W  de- 
lved from  the  first.     It  is  formed  of  a  basis  of  connective  tissue,  more 
^im  altered,  in  the  meshes  of  which  are  perceived  nuclei  and  rounded 
^k     It  is  probably  as  a  consequence  of  atrophic  degeneration  of 

ttlwrr  (elements  that  the  soft  and  reddish  masses  arc  transformed  into 
^njors  of  a  yellowish  c<»lor  and  of  conHiderahlv  cousistence.  Syphilo- 
■Hiof  the  nervous  centres  have  special  predilection  for  two  intra- 
■lMii4l  ntiiations  :  the  dura  mater  and  the  sub-arachnoid  space.  Ac- 
^fding  to  M.  Fournier,*  cerebral  gummata  arc,  in  the  great  majority 
^eue»,  '    ric — that  is,  they  are  located  in  the  cortical  layer  of 

II       tfcf  hem  I  ;        — .     It  is  rarely  the  case  that  they  are  found    in  the 
H    cviliil  re^ons,  and,  when  this  is  the  case,  it  is  almost  always  the  gray 
W    Hltotttoe — optic  thalamus  and  coq>us  striatum — that  they  select.   They 
**^  ibo  mnch  more  commonly  found   in   the  anterior  region  of  the 
*iin  than  in  the  i»osterior,  and  at  the  base,  especially  its  middle  por- 
^^  than  at  the  vertex. 

When  they  have  their  point  of  departure  in  the  dura  mater,  they 
vederelopccl  between  two  thin  laminae  of  this  membrane,  and  their 

*  "  La  iiyphUU  du  certeau,"  Paris,  187»,  p,  57. 
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size  varies  from  that  of  a  pigeon's  egg  to  that  of  a  hen's  egg.  The 
action  uf  such  a  gro'«\^h  ujioii  the  brain  is  that  of  simple  compression. 

Wten,  however,  the  neo]>1a8m  is  developed  jvrimarily  in  the  sub- 
araehnoid  space,  it  invades  all  the  organs  {vessels,  nervous  tissue,  etc.) 
by  which  it  is  surrounded,  pressing  the  pia  mater  before  it  into  the 
substance  of  tlie  brain.  The  greater  number  of  syphilomata  met  with 
in  the  tissue  of  the  brain  have  this  origin.  The  neoplasm  may,  more- 
over, lose  its  circumscribed  form  and  assume  the  character  of  a  diffused 
infiltration.  It  is  very  rarely  that  it  appears  as  miliary  nodosities  sit- 
uated in  the  dura  mater  or  the  other  membranes.  Engelstedt  has  pub- 
lished a  case  of  this  kind,  as  have  also  Leon  Gro8  and  Lancereaux. 

Aside  from  these  hyjierplasiie  it  does  not  appear  that  syphilis  has 
power  to  produce  an  encephalitis  passing  on  to  softening  or  suppara- 
tion,  A  syphilitic  caries  of  a  cranial  botie  may  give  rise  to  a  suppura- 
tion which  is  propagated  to  the  dura  mater  and  cerebral  tissue^  or  a 
gumma  or  an  alteration  of  arterial  vessels,  such  as  will  presently  be 
considered,  may  be  the  point  of  departure  for  a  formation  of  pus  or  a 
simple  softening.  But,  judging  from  the  minute  analysis  of  facts  ad- 
duced by  Heiibner/  it  has  never  been  <leraonstrated  that,  taking  these 
circumstances  out  of  the  question,  there  is  ever  developed  a  true  syph- 
ilitic encephalitis. 

b.  St/phib'tic  A  iterations  of  the  Arteries  of  the  Encephalon, 
The  alterations  which  sj^hilis  may  produce  in  the  arteries  of  the 
encephalon  are  numerous.  It  is  only  recently  that  they  have  attracted 
the  attention  of  pathologists,  and  are  even  yet  very  imperfectly  known. 
In  180:1  Wilks  pointed  out  the  existence  of  a  gummy  arteritis, 
of  which  since  then  the  macroscopic  characteristics  have  been  well 
studied  by  different  English  authors,  especially  by  Dr.  Haghlliig9 
Jackson,  This  latter  observer  noticed,  as  did  abo  others,  that  gummy 
arteritis  is  often  the  cause  of  thrombosis  and  softening  of  the  tissue  of 
the  encephalon. 

Quite  recently  a  German  atithor,  Heubner,  has  described  a  new 
variety  of  syphilitic  arteritis.  The  lesions  which  characterize  it  arc 
seated  immediately  under  the  inner  coat  of  the  artery,  between  the 
endothelium  and  the  fenestrated  membrane.  They  involve,  therefore, 
the  more  vascular  part  of  the  arterial  wall.  They  consist,  in  the  be* 
ginning,  of  an  active  proliferation  of  the  cellular  elements  of  the  en- 
dothelium, of  wbich  the  products  constitute  nodosities  which  raise  the 
internal  coat  of  the  artery,  more  or  less  obliterating  the  calibre  and 
giving  rise  to  thrombosis.  The  neoplasm  sometimes  becomes  Tascular 
and  forms  a  veritable  neoraembrane  under  the  endothelium,  and  aooie* 
times  undergoes  inodulary  retraction,  causing  Darrowing  or  even  com- 
plete closure  of  the  vessel. 

•-^  Die  lueOMsbe  Sikniteiig  der  BimarteeieQ^**  Ldprig,  1S74. 
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In  addition,  MM»  Charcot  and  Pitrea  have  sliown,  by  the  aatopgy 
a  wonian  who  at  the  time  of  her  deMh  exhibited  undeniable  »yyihi- 
tic  cutaneous  manifestations,  the  alterations  produced  by  nodulated 
periarteritis  in  the  arteries  of  the  encephalon. 

The  several  steps  in  the  morbid  process  as  it  affeets  the  cerebral 
ttrteries  are  far  from  being  known.  M,  Ilanot,  ui  a  recent  work  on 
tJie  tabjectyhas  well  put  the  questions  ;  What  are  the  relations  in  evo- 
lation  between  gummata  and  the  endarteritis  of  ileubner  ?  Must  we 
ftdmtt  that  this  arteritis  is  definitely  established  ?  Are  we  warranted 
in  jiiacing  periarteritis  near  it  as  another  form  of  syphilitic  arteritis  ? 
ar«  questions  which  future  researches  will  not  fail  to  elucidate. 


€,  Syphilitic  Meningitis, 
Under  the  heads  of  "  Chronic  Verticalar  Meningitis  **  and  **  Chronic 
lingitifl"  the  relations  of  syphilis  to  inflammation  of  the 
of  the  brain  have  been  considered  with  some  degree  of 
folneoa,  and  there  is  accordingly  not  much  to  say  in  this  place. 

We  have  seen,  too,  that  the  great  majority  of  gummata  within  thv 
eranium  have  their  origin  in  the  membranes,  and  particularly  in  the 
dara   mater  and  the   aubaracbnoid   tissue.     According  to  M.  Alfred 
Fottmier,  there  can  also  be  developed  under  the  influence  of  syphilis  a 
|iacbymeningitia  and  a  hyperplasic  piameritis,   differing  in  no  essen- 
tial respects  from   the   ordinary  inflammations  of   the  dura   and  pia 
mater,  so  far  at  least  as  their  histology  is  concerned,     lleubner,  bow- 
ever,  denies  that  these  conditions  ever  exist.    According  to  the  German 
author,  there  is  no  ease  on  record  in  which  the  altered  membranes  were 
submitted  to  rigid  microsoopical  examination  with  the  result  of  dem- 
ooKtrating  the  existence  of  this  simple  hyperpla.««ie  inflammation  in  cases 
*>f  cerebral  syphilis.     To  the  naked  eye,  the  remains  of  a  gummy  men- 
ingithi  may  present  some  signs  of  such  a  disease,  but  the  microscope 
le  afford  satisfactory  evidence  of  their  real  nature, 
letimes   there   are   adherences   between  the  membranes  Uiera- 
Halves,  and  again  adhesions  of  the  membranes  to  the  cortical  sabstanoe 
of  the  brain.     Indeed,  whenever  the  pia  mater  is  the  seat  of  syphilitic 
inflammation,  it  can  not  be  separated  from  the  cortex  without  violence 
Mud  resultant  tearing  away  of  the  gray  tissue. 

Syphilitic  patients  have  died  after  having  exhibited  grave  cerebral 
lymptoms,  and  in  whom  after  death  no  lesions  could  be  found.  Heub- 
Hcr  mentions  several  such  eases,  and  two  have  come  under  my  own 
oWrvation. 

Betides  the  growths  of  the  brain  or  its  membranes,  it  must  be 
home  in  mind  that  the  endocranium  may  be  the  sejit  of  the  morbid 
formation*  In  his  excellent  work  on  cerebral  syphilis,  Dr.  Dowse  '  gives 
two  esaes  of  what  were  probably  instances  of  this  kind  ;  and  most  phy- 
of  th«  BmlD  And  Spbil  Coitl,**  LoodOa  sad  Now  Tofk,  1879,  |K  Id. 


346 


DISEASES  OF  THE  BRAIN. 


sicians  whoec  practice  thn>w8  theni  in  the  way  of  seeing  cases  of  braiu 
syphilis  have  witnessed  others  similar.  Subsequently*  Dr.  Dowse  says: 
**  In  the  examinations  which  I  have  made  of  the  brain  after  death 
(over  one  thousand),  I  have  been  surprised  to  find  in  how  small  a  num- 
ber this  disease  appeared  to  originate  in  the  under  layer  of  the  peri- 
osteum of  the  endocranium,  I  think  this  may  perhaps  be  accounted 
for  by  the  fact  that  where  a  gumma  of  the  inner  table  of  the  skuU  does 
arise,  the  clinical  features  as  evidenced  by  pain,  etc.,  are  so  marked  (for 
these  manifestations  usually  occur  with  the  existence  of  external  gum- 
mata)  that  remedial  measures  are  adopted  early,  and  thus  promote 
absorption  before  the  membranes  of  the  brain  become  involved." 

KTiOLoay. 

Tlie  cerebral  manifestations  of  syphilis  are  very  common.  They 
may  show  themselves  at  the  beg-inning  of  the  secondary  period,  but 
generally  a  much  longer  time — often  many  years — after  primary  infec- 
tion elapses  before  they  appear.  Certain  circumstances  favor  tlie 
development  of  cerebral  syphilis.  Among  them  are  bad  specific  treat- 
ment»  preexisting  nervous  affectioua,  emotional  disturbances,  excesses  of 
all  kinds,  and  generally  every  cause  capable  of  weakening  the  nervous 
syHtem.  Quite  recently  I  had  a  case  under  my  charge  in  which  the 
patient,  a  gentleman  fifty  years  of  age,  was  suddenly  attacked  with 
pain  in  the  head,  vertigo,  and  paralysis  of  the  left  third  nerve,  imme- 
diately after  a  period  of  great  excitement  in  Wall  Street.  Upon  m- 
quiry  I  ascertained  that  before  his  marriage,  twenty-five  years  previ- 
ously, he  had  been  treatcii  for  a  hard  chancre,  but  had  never  had  any 
symptoms  of  constitutional  syphilis  except  a  cutaneous  eruption  during 
the  first  year  after  infection.  Under  the  use  of  mercury  and  iodide  of 
potassium  the  brain  wymptoms  entirely  disappeared  in  a  few  weeks. 

Virchow  has  expressed  the  opinion  that  tVie  localization  of  syphilitic 
manifestations  depends  in  many  cases  on  noxious  extenial  inflaenees. 
Thus  we  sometimes  see  the  appearances  of  such  essential  phenomena 
goon  after  the  inception  of  an  injury  of  the  cranium  ;  and  it  has  long 
been  thought  that  hydrargyrum  might  be  the  cause  of  an  inflamma- 
tion or  softening  of  the  encephalon. 

Age  is  without  special  influence  in  the  development  of  cerebral  sjrph- 
ilis,  and  the  same  may  be  said  of  sex. 


GENERAL   SYitPTOMATOLOGT. 

The  variety  in  the  situation  and  in  the  nature  of  syphilitic  lesions 
of  the  encephalon  causes  great  dififerencca  in  their  syniplomatology, 
A  prodromatic  sign  of  much  value  on  account  of  its  constancy  is  head- 
ache.     This  symptom  is  always  worthy  of  great  attention,  for  it  often 

'  Cp,  «!.,  p.  104. 
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|ir«C6d68  for  a  long  time  the  appearance  of  more  grave  manifeslations; 
for  it  is  of  great  importance  to  prevent  the  development  of  conditions 
which  it  nau)'  be  difficult  to  remove.  **  It  is  everything,"  says  M.  Four- 
nier,  "  to  recogrmo  cerebral  syphilis  in  its  beginning  and  to  discover  its 

According  to  this  judicioug  observer,  headache,  when  prodromalic 
ft(  cerebral  uyphilis,  preeents  itself  under  the  three  following  tyj>e8  : 

>h  Severe  pain,  with  a  sensation  of  weight. 
2.  ConBtrictive  pain,  seeming  to  the  patient  as  though  the  head 
were  about  to  split  open* 
3w  Pains  as  if  from  blows  with  a  hammer,  instantaneous  and  ex- 

Tbr4ie  several  forms  of  headache  may  be  met  with  in  the  same 

pitieni.     Generally  they  are  particularly  manifested  duriiig  the  night, 

«  ia  the  case  with  oateoscopic  pains.     Without  medical  treatment, 

JL  ihey  may  disappear  after  a  few  months  to  return  again  Hpontaneously, 

H  It  i§  rarely  the  case  that  the  pain  occupies  the  whole  head,  being  either 

^Bniittcral  or  limited  to  the  anterior  or  posterior  region.     It  may  even 

^|Bq7  *>  very  circumscribed  Hpot,  atid  then  presents  all  tlie  character- 

■dot  of  the  clavwf  hystericus.     Aocording   to  M.  A.   Foamier,   "  a 

▼idbnt  ami  intense  pain  in  the  head,  with  nocturnal  exacerbations  of 

bog  deration,  chronic,  and  frequently  recurring,  is  a  symptom  that 

ilauMt  invariably  indicates  the  existence  of  syphilis,  and  which  should 

L    al«ij»  excite  suspicion." 

B  It  is  proper  to  insist  upon  the  following  point :  Headache  is  re- 
^ft  M||^9^^^'*^'b'  ^  ^^  essentially  prodromatic  symptom  in  the  Kcn.se 
^r  Htit^tf  for  its  cause  in  many  eases  lesions  of  the  walls  of  the  cra- 
ttsa,  and  appears  first  at  a  time  when  the  intracranial  organs  have 
Myet  fiifferetl  morbid  change  (Hneter),  Later,  when  the  ciura  mater 
il rn?olirc4i^  the  headiuhe  becomes  more  obstinate,  more  tixod,  and  is 
•bin  no  longer  a  prodromatic  symptom.  It  is  cerebral  syphilis  itself. 
AmoDfi;  the  other  symptoms,  insomnia  must  be  placed  in  the  front 
QDk.  It  may  depend  directly  upon  the  ceplialalgia,  but  is  often  ob- 
•Wai  when  there  is  no  pain  in  the  head.  This  symptom  especially 
iRBaadB  attention  when  it  is  met  with  in  young  subjects. 

Among  the  other  phenomena  are  vertigo  and  sensations  of  faint - 

i^fm^  ft  feeling  of  weight  in  the  head,  failure  of  memory,  difficulty  in 

nBOeomtilig  the  attention  and  forming  ideas,  and  even  aberration  of 

tiw»  factilty  of  speech,  either  as  a  forgetfulness  of  words  or  an  embar- 

(lanaetit  in  pronouncing  them  properly.     Sometimes  there  are  great 

ail«Qf«ftiftl  and  moral  depression,  and,  agtiin,  there  is  undue  mental 

lion.     These  conditions  may  be  eonibined  in  the  same  indiyidual. 

ting  with  each  other  ;  often  they  are  so  slight  as  not  to  attract 

tkm  attootioD  of  the  patient,  who  does  not  consult  a  physician  till  some 

grmre  symptom,  such  as  an  epileptiform  seizure,  alarms  him. 
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Such  attacks  may  supervene,  while  there  is  every  appearance  of  excel- 
lent health,,  and  may  recur  at  distant  intervals.  In  general,  the  later 
they  are  in  appearing,  the  more  persistent  they  are  in  remaining. 
Sometimes  the  paroxysm  is  not  to  be  flistinguished  from  one  of  true 
epilepsy  ;  at  other  times  it  lacks  the  initial  cry  or  the  convulsive  move- 
ments, or  is  limited  to  one  side  of  the  head^  ^  in  symptomatic  epilepsy. 
Quite  often  the  convulsive  crisia  is  followed  immediately  by  the  phe* 
nomena  of  motor  paralysis,  A  syjjhilitic  epilepsy  may  only  be  majii- 
fested  under  the  form  of  the  jietit  muL 

M.  Alfred  Fournier  has  insisted,  in  his  lectures  on  this  subject, 
that  in  many  cases  of  syphilitic  epilepsy  there  are  no  pathognomonic 
characteristics  distinguishing  the  attack  from  one  of  common  epilepsy 
— ^that  it  is  an  error  to  assert,  as  have  some  authorities,  that  in  syphi* 
litic  epilepsy  the  paroxysms  are  particularly  apt  to  occur  in  the  night, 
and  that  they  follow  each  other  with  great  rapidity  for  a  while,  and 
then  cease  for  a  long  period.  The  only  symptoms,  according  to  him, 
are  the  following : 

The  convulsive  phenomena  are  complicated  with  other  cerebral 
manifestations,  such  as  paralysis  of  a  cranial  nerve  or  optic  neuritis, 
which  persists  during  the  intervals  between  the  attacks. 

The  convulsions,  instead  of  beginning  in  early  life,  do  not  appear 
till  after  puberty,  and  then  subsequently  to  a  constitutional  syphilis, 
which  haa  arrived  at  its  secondary  period. 

It  is  certainly  true,  as  Mauriac  ^  declares,  that  epilepsy  is  not  gener- 
ally among  the  earlier  manifcstatiuni?  of  cerebral  syphilis.     Neverthe- 
less, I  have  seen    several  cases  in  which  an  epileptic  paroxyftm  wag  ^ 
the  very  first  evidence  that  the  brain  was  involved.     MtntcU  trovl^^M 
sometimes  then  appear  as  depressing  feelings,  consisting  of  a  kind^ff 
intellectual  torpor,  which  advances  slowly,  in  which  there  is  notable 
weakening  of  the  memory,  and  w^hich  finally  terminates  in  melancho- 
lia or  mania.     At  other  times  the  psychical  phenomena  pursue  a  rapid 
course,   and   consist  of  periods  of   great   excitement,   variability  of 
character  and  disposition,  hallucinations,  and  furious  delirium.     These 
troubles  of  the  intelligence  may  degenerate  into  complete  dementia. 
Bell  has  reported  a  case  of  insanity  which  existed  in  a  syphilitic  patient, 
which  lasted  two  yeare,  and  was  then  cured  by  a  mercurial  treatment. 

It  sometimes  happens  that  cerebral  syphilis  is  manifested  under 
the  form  of  general  paralysis  of  the  insane,  though  sometimes,  a^ 
Wilka  has  asserted,  the  (hlire  dex  grandeurs  is  absent,  Fournier  is  of 
the  opinion  that  while  general  paralysis  may  be  developed  in  a  syphi- 
litic lesion,  it  has  not  been  demonstrated  that  syphilis  exercises  any 
influence  in  the  production  of  this  disease.  According  to  the  eminent 
physician  of  the  Saint  Louis  Hospital,  of  Paris,  the  affection  which 

'  **M6moire  sur  lee  affections  syphilitiquea  pr^cocea  dee  oeotras  nenreux,**  Phriit,  I8W» 
p.  162. 
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re  taken  for  general  paralysia  of  the  innane  is  only  a  common 
paralysis^  which  admits  of  cure  by  proper  anti-syphilitic  trcat- 


meot. 


However  all  this  may  be,  it  is  certainly  true  that  general  paralysis 
of  ike  insane  is  not  infrequently  developed  in  the  course  of  constitu- 
tional syphilis,  and  that  there  is  just  as  much  reason  for  regarding  it 
as  of  syphilitic  origin  a»  epilepsy,  or  other  manifestations  of  the  disease^ 
M  it  affects  the  brain. 

Aphasia, — Troubles  of  speech  are  very  frequent  in  the  course  of 

^MrtbnJ  typhilis.     They  present   themselves  under  variable  aspects, 

KMBictimee  being  of  early  appearance  and  again  not  coming  till  late. 

They  may  consist  of  only  a  slowness  of  speech,  the  articulation  being 

ttpkaive  or  staccato,  a.s  is  the  case  in  disseminated  cerebral  sclerosis; 

It  oiher  times  there  is  difficulty  in  pronouncing  words  or  associating 

thcni  in  ft  sentence  ;  and  again  there  is  tnie  aphasia  ^ith  agraphia,  and 

this  symptom  coincides  with  the  occurreuec  of  lesions  in  the  vicinity 

of  the  thinl  frontal  convolution,  such  as  gummata,  meningeal  indura- 

IWO,  And  ayphilitic  arteritis  with  softening.     It  often  happens  that 

thvi^iliasia  disappears  with  as  much  suddenness  as  it  is  developed,  in 

wluch  case  it  is  probably  due  to  congestion  in  the  course  of  the  speech 

Not  long  jiince  1  reported  '  an  interesting  case  of  this  kind  ; 

er  is   delailctl  in  the  present  treatise  (page  244),  several  have 

given  by  TarnowBky»*  and  Fournier*  declares  that  when  it  oc- 

an  early  manifestation  of  cerebral  syphilis  it  is  almost  always 

eraL 

'oior  PtirahjaU. — ^Tlie  cortical  lesions  which  give  rise  to  aphasia 
lly  involve  the  neighboring  motor  zone.  It  is  therefore  not 
*ir|irisiDg  to  find  syphilitic  aphasia  complicated  with  a  more  or  less 
■•■lAtte  motor  paralysis  of  the  right  side.  But  the  paralysis  due  to 
fffiuEB  of  the  brain  may  of  course  appear  on  either  side  of  the  body. 
ll  ia  rarely  eom[>lete  in  the  beginning.  It  advances  slowly,  with 
paiixls  of  amendment  and  of  aggravation,  and  is  complicated  with 
fiootrulsive  selKures.  It  hns,  in  fact,  all  the  characteristics  of  cortical 
pvtiyaei*  It  must  be  borne  in  mind  that  syphilitic  lesions  of  the  en- 
^tfkilon  are  most  commonly  met  with  in  the  membranes  and  in  the 
^xvtieal  tubfttance  of  the  hemispheres  (twelve  out  of  fourteen,  accord- 
ilgto  Jaksch).  The  paralysis  of  the  limbs  is  often  preceded  by  that 
oCt  cranial  nerve.  Thus,  for  example,  a  patient  who  is  apparently  in 
Perfect  health  suddenly  becomes  the  subject  of  ptosis,  strabismus  or  di- 
^lopb,  ftod  at  other  times  of  a  diminution  of  visual  power.  Again, 
^  fluwckss  of  the  face  are  the  seat  of  temporary  contractions,  or  a 

'"SfphUWe  Aphasia;  Neurological  Contribution*,"  No.  1,  vol.  l,  New  York,  187^>, 
"^J^iikufe  ■ypttiUtlqw,"  PkHs,  1870. 
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neuralgia  of  the  liflh  pair  is  developtHl.  These  phenomena,  which 
may  disappear  and  reappear  many  times,  generally  precede  by  several 
months,  or  even  years,  paralysis  of  the  linihs. 

It  is  rarely  the  ease  that  paralysis  of  syphilitic  origin  begins  with 
an  apoplectiform  seizure.  When  this  does  occur,  the  apoplectic  attack 
is  generally  the  immediate  resiilt  of  some  strong  emotional  disturbance 
or  an  alcoholic  or  venereal  excess.  In  such  cases  the  resemblance  to 
hemiplegia  from  cerebral  haemorrhage  or  embolism  ia  complete  ;  but 
when  it  is  complicated  with  decided  syphilitic  manif(*8tation8  its  spe- 
cific origin  is  extremely  probable.  M.  Fournier  asserts  that  seventy- 
five  out  of  every  one  hundred  cases  of  ocular  paralysis  are  syphilitic; 
but  it  is  probable  that  the  proportion  is  not  nearly  so  great  as  thi», 
and,  with  M.  Charcot,  we  must  recognize  the  fact  that  many  cast^  of 
such  paralysis  are  the  initial  phenomena  of  locomotor  ataxia. 

Troubles  of  vision  are  very  frequent  in  the  initial  period  of  syphi- 
lis. According  to  M.  Fournier,  both  eyes  are  generally  affected,  and 
the  morbid  process  advances  very  rapidly.  All  degrees  of  weakness 
of  vision,  from  a  slight  amblyopia  to  complete  blindness,  arc  observed. 
I  have  a  case  now  in  mind,  which  I  saw  in  New  Jersey  a  year  ago,  in 
which  the  blindness  was  so  intense  that  the  passage  of  a  bright  light 
before  the  eyes  was  not  noticed,  and  yet  in  less  than  two  months, 
under  the  use  of  large  and  increasing  doses  of  iodide  of  potassium  and 
the  moderate  use  of  mercury,  the  sight  was  entirely  restored,  Gener* 
ally  these  visual  troubles  are  complicated  with  other  phenomena,  fltich 
as  headache,  convulsive  seizures,  etc.  They  depend  upon  optic  neuri* 
tis,  which  offers  to  the  ophthalmoscope  no  essential  differences  from 
the  non-specitic  form  of  the  affection. 

Derangements  of  the  sense  of  /learinf/  are  also  common  among 
the  early  symptoms  of  cerobrat  syphilis.  They  are  probably  due  to 
inHaramation  or  congestion  of  the  auditf>ry  nerves,  and  usually  are 
met  with  in  both  cases.  Like  the  visual  troubles  from  like  cause,  they 
are,  if  not  of  too  long  duration,  amenable  to  treatment,  and  sometimes 
disappear  with  great  suddenness. 

The  dMratiiin  of  cerebral  syphilis  depends  upon  the  nature  of  the 
encephalic  lesions  and  upon  the  treatment  directed  against  it.  Affec- 
tions of  the  arteries  are  the  gravest  in  character,  since  they  may  re- 
sult in  an  apoplectic  attack  due  to  a  thrombosis  of  one  or  more  of  the 
large  vessels.  Under  such  a  circumstance  the  patient  dies  in  a  few 
days  in  a  state  of  complete  coma.  Whatever  may  be  the  lesion,  death 
may  occur,  and  in  fact  docs  often  supen^ene.  On  the  contrary,  a  curt? 
may  be  jdmost  certainly  obtained,  mure  or  less  complete  in  character, 
when  the  proper  treatment  is  initiated  early  and  carried  out  with  effi- 
ciency. 
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CORTICAL    PARALYSES. 

PnR  a  long  time  it  was  believed  that  the  different  regions  of  the 

cortical  sttbHtance  of  the  brain  were  endowed  with  the  same  functions, 

and  Ihiit  thought,  iiieninry,  volition,  and  perception  had  a  common  re> 

lalum  lo  all  parts  of  the  gray  substance  forming  the  external  surface 

of  the  convolmions.     Flourens,  studying  the  effects  of  partial  disturb- 

•nee  of  this  gray  substance,  arrived  at  the  conelusion  that  the  results 

the  same  whatever  was  the  seat  of  the  lesion. 

In  lH(>4,  as  has  already  been  broiiglit  to  the  notice  of  the  reader* 

the  ri?«earchea  of  Broca  demonstrated  the  existence  of  a  speeial  centre 

for  language — a  fact  which  Bouilland  and  Dax  had  previously  done 

to  eHtablish.     This  eentre  wa,s  shown  to  be  f<jtuated  either  in  the 

ior  part  of  the  left  third  frontal  iMinvulution,  or  in  the  corre- 

ipunding  part  of  the  right  third  frontal  convolution,  according  as  the 

itMiiviilaal  was  right-  or  leftdian<led.     For  a  hmg  time  no  further  prog- 

rwwas  made  in  the  direction  of  localization,  and   no  »nie  ventured 

tn extend  the  discovery  of  Broca  and  to  ajiply  its  principles  to  other 

fanctiouii,  the  Beat  of  which,  all  agreed,  was  in  the  gray  substance  of  the 

bemiiphereB. 

In  18T0,  the  German  physiologist  Hitzig,  applying  a  galvanic  cur* 
Wit  lo  the  gray  substance  of  the  hemispheres^ — ^uutil  then  regarded  as 
n>«citable^saw,  to  his  great  astonishment,  muscular  contractions  pro- 
doceti  in  the  oppos^ite  side  of  the  body:  Moreover,  the  galvanic  excita- 
tion of  the  same  part  on  the  surface  of  the  hemiHpheres  always  produced 
f^otnetiimji  in  the  same  group  of  muscles.  Such,  in  fact,  were  the  rela- 
lioiw  between  the  irritated  region  of  the  cerebral  cortex  and  the  groups 
"f  miL*cle8  which  contracted  under  the  influence  of  the  excitation,  that 
FVn  iting  on  a  monkey  the  experiments  of  Ilitzig,  before  the 

Rryy  _;c  of  Physiciftos  of  London,  has  been  able  to  predict  what 

froQp  of  nmsclcA  he  would  cause  to  contract. 

Th<«e  expenmeatal  results  of  Ilitzig  and  Ferrier  have  cauj^cd  a  com* 
fktc  fOToltttion  in  our  views  relative  to  the  physiology  of  the  brain, 
for  they  have  sho^Ti  that  the  gray  substance  forming  the  periphery  of 
rn*«  i«  not,  as  had  been  thought,  inexcitable.     And,  on  the 
the  question  of  cerebral  !ocali7.ation  has  received  a  degree 
'1  which  has  already  led  to  a  vast  ami>lification  of  ourknowl* 
^•dgi'  i»raJ  physiology  and  pathology.     It  h  therefore  scarcely 

Bi  matter  of  doubt  that  the  several  groups  of  muscles  of  the  body  are 
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centres,  occupying  each  its  distinct  pceition  in  the  anterior  regions  of 
the  gray  matter  of  the  convolutions.  After  performing  a  great  many 
experiments,  Hitzig  arrived  at  the  conclusion  that  the  exact  situation 
of  each  one  of  these  centres  was  a  matter  of  certainty.  He  assigned 
to  them  the  ascending  frontal  convolution  as  common  property.  The 
superior  part  of  this  convolution  contains  the  eentrcj*  of  movements 
for  the  lower  extremity  of  the  opposite  side  of  the  body.  Passing 
downward,  wc  come  successively  to  the  centre  for  the  u|>per  extremity^ 
that  for  the  face,  and  the  centre  for  the  movements  of  the  lips  and  the 
tongue. 

But  facts  deduced  from  experiments  contradictory  of  the  results 
obtained  by  Hitzig  were  not  slow  in  being  brought  forward.  Sampt, 
HUjjported  by  a  case  in  which  a  cysticucus  was  situated  in  the  ascending 
frontal  convolution  without  giving  rise  to  any  troubles  of  motility 
of  the  opposite  side,  denied  all  connection  between  the  functions  of 
this  convolution  and  voluntary  motion.  According  to  Goltz,  the  ef- 
fects consecutive  to  the  destruction  of  a  limited  portion  of  the  gray 
substance  of  the  eonvoiutioiia  are  not  dependent  on  the  seat,  but  only  on 
the  extent  of  the  lesion.  These  effects  would  be  the  same  whether  the 
experiment  were  performed  on  the  anterior  or  posterior  part  of  the 
hemispheres,  always,  however,  aff^ecting  not  only  motion,  but  general 
sensibility  and  vision  as  well.  These  residts  of  Goltz,  however,  lose 
much  of  their  value  from  the  fact  that  the  author,  as  he  himself  de- 
clares, practiced  very  considerable  mutilations  of  the  animals  subjected 
to  experiment.  On  the  contrary,  Ferrier,  substituting  galvanic  or  fara- 
daic  electricity  as  the  exciting  agent,  found  that  there  was  undoubt- 
edly a  motor  zone  in  the  anterior  part  of  the  gray  substance  of  the 
hemispheres.  He,  however^  limited  the  extent  of  this  zone  to  about 
the  anterior  two  thirds  of  the  surface  of  the  brain  ;  that  is  to  say,  to& 
space  ten  times  lariTjer  than  the  space  occupied  by  the  ascending  frontal 
convolution.  Ferrier's  results  have  been  confirmed  by  MM.  Carville 
and  Duret,  who  have  had  recourse  to  an  inverse  process,  they  having 
studied  not  only  the  influence  produced  by  excitation,  but  also  thai 
caused  by  partial  destruction  of  the  cortical  substance. 

The  researches  of  Betz  have  given  an  anatomical  basis  to  the  theory 
of  cerebral  localizations.  This  observer,  having  submitted  minute  por- 
tions of  the  cortical  substance  of  the  hemispheres  to  microscopical  ex- 
amination, discovered  two  regions  which  were  distinguished  from  the 
rest  of  the  convolutions  by  the  presence  of  large  pyramidal  cells  meas- 
uring (y"".12  in  their  long  and  0"^.0G  in  their  short  diameter.  ITie  firefc 
of  these  regions  embraced  the  anterior  central  convolution  and 
superior  part  of  the  posterior  central  convohition  as  well  as  the 
central  lobe.  The  second  occupied  a  variable  extent  with  different  h 
dividuals,  rcat  hing  as  far  as  the  point  of  the  occipital  lobe.  Thc^e 
larger  ganglionic  cells  are  particularly  abundant  about  the  right  para- 
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ecfiiral  lobe.  Betz  is  of  the  opinion  that  af  these  two  regioos  the  ante- 
corrcisponds  to  the  motor  zone^  while  the  posterior  is  probably  the 
for  the  perception  of  sensitive  impression!*.  The  gray  substance 
of  the  convolutions  appears,  therefore,  to  be  arranged  and  have  func- 
mnn  corresponding  to  those  of  the  gray  matter  of  the  Hpinal  cord. 
if  distinct  motor  centres,  each  having  dt*pendent  upon  it  a  certain 
ip  of  muscles,  really  exists  in  the  anterior  part  of  the  !*urface  of  the 
ti«p»here,  lesioiis  deHtructive  of  the  region  of  the  cortex  represent- 
ing one  of  these  centres  ought  to  produce  paralysie  of  tht'  muscles  in 
rdAtion  therewith, 

Tliis  point  has  lately  occupied  the  attention  of  pathologists,  and  it 
ktt  btsen  ascertaineil  that  the  evidence  supplied  by  pathological  anat- 
omy and  clinical  observation  points  still  more  strongly  than  the  results 
'•(  exptrriment  to  the  exactness  of  Hitzig's  eonclu8ions. 

Thu«  MM,  Charcot  and  Pitres  have  collected  in  a  remarkable  work 
*wTtain  number  of  cases  going  to  show  the  relations  existing  between 
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UvM'K  an<l  <liHtinctive  leHions  of  the  gray  Mibstance  of  <he  convolu- 

In  all  these  cases  the  seat  of  the  cortical  lesion  was  indicated 

%ttii  lb©  Qtmoftt  <»xactne«s.     Hence  they  arrive  at  the  conehision  that 

Ut  eoftcz  of  the  brain  contains  a  motor  zone,  and  that  this  motor  zone 
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occupies  the  paracentral  lobe,  the  two  ascending  convolutions,  and 
probably  aUo  the  inf<?rior  portion  of  the  three  fnmtal  convolutiona,  Iti 
the  cases  eiteil  bj  MM.  Chan^ot  ami  Pitres,  all  cortical  lesions,  what- 
ever their  extent  outside  of  this  motor  zone,  were  pawerleHs  to  cause 
troubles  of  motility.  On  the  other  hand,  destructive  lesions,  even 
when  of  very  limited  extent,  situated  within  this  zone,  constantly  pro- 
duced motor  disturbance.  The  paralysis  was  of  sudden  oripu  when 
the  lesion  had  been  suddenly  produced,  and  it  was  limited  to  &  part, 
only  of  one  side  of  the  bitdy  when  the  lesion  was  restricted  to  a  part 
'jnly  of  I  be  motor  zone.  MM.  rharcot  and  Pitres,  moreover,  think 
they  are  warranted  in  concluding^  from  their  study  of  paralyses  and 
convulsions  of  cortical  origin,  that  the  motor  centres  for  the  upper  and 
lower  extremities  are  seated  in  the  paracentral  lobe  of  the  opposite 
side  and  in  the  two  upper  thirds  of  the  ascending  convolutions,  and  that 
the  centres  for  the  movements  of  the  lower  part  of  the  face  are  placed 
in  the  inferior  third  of  the  ascending  convolutions  in  the  vicinity  of 
the  fisHure  of  Sylvius,  and  finally  thai  it  is  very  probable  that  the  centra 
for  isolated  movements  of  the  u|iper  extremity  in  situated  in  (he  mid- 
dle third  of  the  ascending  frontal  convolution  of  the  opposite  side. 

Quite  recently  M^l.  Charcot  and  Pitn*s  have  jmbhshed  a  new  me- 
moir, in  which  they  have  colhrcted  a  number  of  cases  of  cortical  lesions 
situated  exteriorly  to  the  motor  zone,  and  which  have  not  producetl 
any  derangement  of  motion.  From  these  facts,  toliected  from  different 
authors,  these  observers  have  drawn  the  following  conclusions,  which, 
it  will  he  jierceivcdj  are  in  accordance  with  their  o\\^]  results:  '* There 
exist  in  the  cortex  of  the  cerebral  hemispheres,  regionn  which  have  no 
relation  with  the  power  of  motion,  and  in  which,  consequently,  lesions 
may  be  produced  without  permanent  trouble  of  the  motor  functions. 
These  regions  comjiriwe  the  occipital  lobe,  the  sphenoidal  lobe,  the  an- 
terior part  of  the  frontal  lobe,  the  orbital  lobe,  the  jiarietal  lobes  (except 
perhaps  tbeir  feet),  the  quadrilateral  lobe,  and  the  cuneiform  lobe." 

MM.  Charcot  ancl  Pitrcs,  moreover,  mention  in  their  work  two  cases^ 
one  occurring  to  M.  Berger,  the  other  tu  M.  Jaccoud,  which  appear  to 
invalidate  their  corichisions.  In  M.  Herger's  case,  which  was  that  of 
a  young  girl  six  years  old,  affected  with  right  hemiplegia  and  accom- 
panying convulsions,  and  in  which  the  autopsy  revealed  the  existencei 
of  a  sclerosis  limited  (a  the  tfcripital  conv  olid  ions,  MM.  Charcot  an«li 
Pitres  say  in  regard  to  this  case,  *'  that  the  anatomico-pathological  di^ 
scription  is  exceedingly  meagre,  and  that  it  is  absolutely  bare  of  detaiUi 
relative  to  the  state  of  those  parts  of  the  brain  other  than  the  occipital 
convolutions,  and  leaves  the  fiehl  entirely  open  to  speculation." 

The  ease  of  ^L  Jaccoud  '  is  that  of  a  woman  sixty  years  of  age,  wb^l 
had  been  subject  to  convulsions  strictly  limited  to  the  right  side  of  th€ 
body,  a  right  facial  paralysis,  flaccid  paralysis  of  the  limbs  of  the  Itjfi 

•  GaztiU  Ifthfhmadaire,  1S7S,  p.  475. 
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lide,  witrli  deviation  of  the  lie.ifl  and  of  the  eyes  toward  the  same  side. 
iU  the  autopsy  there  were  found  eortieal  lesions,  involving  **the  supe- 
.jior  parietal  lobe,  with  the  exception  of  the  ascendiog  parietal  eon- 
Ition  and  the  two  upper  third?  of  the  angular  convoliition  of  the 
mtral  lobule,  the  outer  wall  and  the  convolution  which  lies  be- 
lt and  the  calloso-marginal  fissure,  and  the  convolution  of  the 
eaUosum  in  that  portion  comprised  between  the  parielo-oecip- 
Itil  fissure  and  the  ealloso-marginal  fissure." 

Thia  c«jie  presents,  according  to  MM,  Charcot  and  Pitres*  some  ob- 
points,  so  far  as  the  anatomico-pathological  description  is  con- 
I,  and  hence  it  is  difficult  to  determine  the  precise  seat  of  the  ce- 
rebral lesioo.     "But  it  is,"  they  continue,  ''open  to  the  reproach  of 
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^g  an  irregular,  singular,  and  exceptional  case,  in  which  a  gnsat 
■any  apomalies  of  cerebral  nymptoraatology  appear  to  have  been 
prm  a  locml  babit^ition/' 

Soeharetho  general  deductions  which  MM.  Charcot  and  Pitres  have 
woaglii  themselves  w*arrantcd  in  drawing  from  the  whole  series  of 
<iMa  broaght  forward  in  their  memoir.  But  when  one  enters  into  the 
^atailcd  eonaideration  of  these  cases^  it  appcarB  that  there  are  not 
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wanting  facts  which  are  opposed  to  the  cxactncRS  of  their  conelusionB, 
The  paralysis,  for  instance,  of  the  same  group  of  mMsoles  may  be  the 
rcBult  of  lesions  occupying  very  different  points  in  the  motor  zone.  To 
this  view  the  clinical  researchetj  of  M.  liourdon  lend  e^ipport.  In  re- 
porting a  case  of  brachial  monoplegia  of  cortical  origin  occurring  in 
his  own  experience,  this  author  cites  fourteen  other  cases  in  which 
there  was  a  thorough  post-mortem  examination.  From  the  compari- 
son of  the  precise  seat  occupied  by  the  lesion  in  those  different  cases, 
M-  Bourdon  has  arrived  at  the  conclusion  that  brachial  monoplegia  may 
rciiult  from  lessions  of  various  parts  of  the  motor  zone  of  the  hemi- 
i^pheres  ;  and  he  has  also  shown  that  what  is  true  for  brachial  mono- 
plegia is  equally  so  for  hemiplegia. 

M.  Louis  Landouzy  *  has  collected  a  large  number  of  cases  of  pa- 
ralysis consecutive  to  meningo-encephalic  lesions  of  the  fronto-parietal 
lob«.  Of  the  one  hundred  and  tifty  cases  cited  in  his  monograph,  there 
were  not  less  than  fifty-nine  in  which  the  hemiplegia  was  partial.  See 
Figs.  29  and  30. 
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Tho  luBioa  IrwlicflUHl  by  tho  shaded  part  oT  ihe  parac«nU^  lobulu  repwMiit*  tbc  extent  of  » 
fflloniA  (easo  Iitvi.  nf  M.  Lwidotuty'H  numoir).    That  part  or  lb*  fchailed  portion  alK»v«  Uwr 
Um>  reprewDti  the  interiiftl  prolofigrallon  of  iv  focnii  of  tiibcro ulouft  eiicopbmlitla  (c»«3  wot.  vX\bm\ 
work),  wbli'h  pave  rise  to  purenlft  iitjril  ixintnictlons  uf  tUe  left  llmb«. 

A,  aoterior  ctajvolutlon  ;  U,  fMisUirior  central  Lonvo(utloii;  (tf,  gyriu  torntealu*;  P,  pi*ctific»i» :  m,  (wne^ 
lu:  H,  (ryruj  ht|j|Joettttipl;  /).  sulcus  hlpf^otump! ;  U.  gyrua  imclDnatu* ;  />t\  pAWto  occtplMl  11*- j 
stire ;  oc,  calcuiDe  Daaure. 

Nevertheless,  it  was  inipoasible  to  draw  from  this  ample   raati 
the  least  definite  information  relative  to  the  precise  localization  of 
centres  in  the  cortical  motor  zone  for  the  different  groups  of  muscles] 
affected. 

M.  Raynaud  has  obsert^ed  a  eas6  of  left  brachial  monoplegia  in  aflj 
individual  in  which  at  the  autopsy  a  single  lesion,  consisting  of  a  very 

'  "  Contribution  ^  T^tudc  dea  convulsions  et  paraJyuies  U6ca  »ax  metiSngo-eiietpliiHMf 
ftOBto-parietales/*  Faris,  1876.  These  ioaugumle. 
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\jb}/cr  of  red  softening,  developed  on  the  right  hemisphere,  and 

mnding  a  meningeal  tuh^rt'le.     This  foyer^  which  had  not  attained 

the   dimensions  of  a  twenty -five-cent   piece,  wa8  situated  on  the 

ling   parietal   convolution   at   a   distance   of  three   centiraetres 

the  fitiperior  and  internal  border  of  the  hemisphere.      This  case 

ther*'fore  in  opposition  to  the  view  of   iMM.  Charcot   and  Pitres, 

rhich  locates   the    probable    centre    for  isolated   movements  of    the 

[ipper  extremity  in  the  middle  third  of  the  anterior  frontal  convolu- 

U  waa  al>*o  a  lesion  of  the  ascending  parietal  convokition  which 
iLLanglet'  found  at  the  autopsy  of  a  man  forty  years  old,  who,  hav- 
ing received  thirty*three  years  before  a  blow  with  a  boat-hook  on  thf 
oiiddlo  parietal  region^  became  subject  for  the  reijt  of  his  life  to  a  right 
lumiplegia  with  late  contractions  and  atrophy.  M,  Langlet  deter- 
naed  with  great  precision  the  seat  of  the  cortical  lesion,  *'The  in- 
itnment,^  he  aays,  "had  reached  the  superior  third  of  the  ascending 
parulai  region  ftt  its  posterior  curve,  and  had  penetrated  to  the  fasci- 
cofi  of  fibre*?  wljich  go  to  the  peduncle  externally  to  the  cundated 
tMkQ»  of  the  corpus*  striatum.''  This  cortical  lesion  had  led  to  a  eec- 
oii4try  degeneration  of  the  pyramidal  fibres,  which  the  author  thought 
b  could  trace  as  far  an  the  opposite  antero-Iateral  column  of  the  spinal 
(Old 

In  the  caae  of  a  man  observed  by  >I.  PrevoM,  a  traumatic  lesion 
•>f  till*  cranium,  with  depression  of  the  left  parietal  eminence,  was  fol- 
lilwd  by  aphasia  with  right  facial  hemiplegia  and  brachial  monople- 
sn>of  ibo  §amc  side.  The  crown  of  the  trephine  was  applied  behind 
**»«!  Above  the  depressed  portion  of  bone,  ♦Several  fragments  of  bone 
*if<e  removed,  and  three  of  the-se  were  of  considerable  size,  and  at  the 
•flie  time  a  few  drops  of  pus  escaped.  The  operation  was  hardly 
•"•hcforc  the  paralytic  troubles  and  the  aphaj*ia  had  manifestly  less- 
•••d  in  intensity.  A  short  time  afterward  the  cure  was  t'ompk-te. 
Kfperiments  made  on  several  cadavers  have  enabled  MiL  Pri*vost  and 
TtrriUon  to  detennine  with  mathematical  accuracy  the  point  in  tin 
^Nbril  convolutionw  which  had  been  injured-  They  comdude  that  tht 
^llMi«d  pice*'  of  bone  almost  certainly  wounded  the  left  ascending 
P*rietal  rtinvolution,  and  that  it  afFeetvd,  secondarily,  the  ascending 
"^Ul  and  the  txrcond  sind  third  frontal  convolutions. 

K.  Lue*ft-Cham(>onni^re,  who  had  previou«ily  had  a  ease  in  which 
H  had  aucee?tfully  trephined  for  a  traumatic  lesion  of  the  cranimn, 
^  htm  endeavored  to  ascertain  with  exactness  the  region  of  the  cra- 
•liiin  which  corresponda  to  the  motor  zone^  and  the  external  point> 
*Udi  Mbould  guide  the  surgeon  in  the  operation  of  trejihining.  Hav 
i>^ ditenniDed  the  course  of  a  line  which,  drawn  on  the  surface  of  thi 
'Tuiian,  oofre«poiida  to  the  fissure  of  Holando,  M.  Luoaa-Champon- 

MAduale  du  AVord^Ekt,  1877. 
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iiifere  advises  that  the  trephine  should  be  applied  to  the  middle  of  this 
line  if  the  hemiplegia  be  complete,  toward  the  top  end  if  the  paraly- 
MIS  be  limited  to  an  upper  extremity,  and  toward  the  lower  end  if  the 
paralysis  affects  a  lower  extremity  only. 

The  results  of  the  anatomico-pathological  researches  to  which  at- 
tention has  been  called,  |)erniit  u.s  to  see  that,  by  following  to  the 
letter  the  precepts  formulated  by  M.  Lucas-Champonniere,  we  would 
be  liable  to  commit  many  mistakes,  and  all  surgeons  do  not  accept 
them  in  their  unmodified  form.  Thus,  M.  Tillaux  has  observed  a 
patient  who,  as  a  consequence  of  a  blow  from  a  window-shulteT  re- 
ceived on  his  head,  was  affected  with  aphasia  and  monoplegia  of  the 
right  arm.  At  the  post-mortem  examination  a  patch  of  meningo-en- 
cephalitis  was  found  which  touched  a  part  of  the  second  convolution 
and  the  convolution  of  Broca.  M.  Tillaux  insists  that,  in  a  case  like 
this,  the  trephine  would  have  led  to  no  beneficial  result ;  and  he  also 
declares,  and  of  this  there  can  be  no  doubt,  that  a  cerebral  lesion  may 
produce  such  remote  troubles  that  the  surgeon^  by  following  M.  Lu* 
ca8-Ch am ponni tree's  rules,  would  be  led  into  error. 

In  the  report  made  to  the  Academy  of  Medicine,  by  M.  Gosselio, 
on  the  comrannicalion  of  MM.  Provost  and  Lttcas-Champonniere,  it 
h  asserted  that  the  surgeon  can  not  judge  of  the  nature  of  a  tranmatic 
lesion  of  the  brain  by  the  functional  troubles  to  which  it  gives  rise. 
Can  Tve  tell  whether  it  is  superficial  or  profound  ?  if  it  is  a  laceration 
or  only  a  compression  ?  Beside.'*,  the  opening  of  the  cranium  consti- 
tutes a  new  danger  for  the  patient,  inasmuch  as  it  exposes  him  to  the 
dangers  of  septicaemia  and  meningoencephalitis.  The  trephine  is 
especially  indicated  in  cases  of  fracture  of  the  skull  with  depression 
of  bone.  Then  the  operation  adds  nothing  to  the  dangers  to  which 
the  patient  is  exposed,  while  it  may  at  once  allow  the  compression  of 
tlie  brain  to  be  relieved,  whether  this  be  due  to  a  fragment  of  bone 
or  to  a  hsemorrhagic  or  purulent  accnmulalion. 

It  is,  therefore,  perceived,  that  surgical  observation  furnishes  oo 
new  support  to  the  exact  localization  of  the  several  motor-centres  into 
wbich  certain  physicians  are  apparently  eager  to  decompose  the  mass 
«f  convolutions. 

M.  CTOsselin,'  with  all  the  authority  which  attaches  to  him,  has 
rightly  tempered  the  enthusiasm  of  those  surgeons  who  have  been  too 
prompt  to  pr.TrCtice  the  operation  of  trephining  in  accordance  with  the 
contradictory  results  of  experimental  physiology.  On  the  w^hole, 
clinical  observation  seems  to  demonstrate  that  the  paralysis  of  a  given 
group  of  muscles  may  depend  on  lesions  of  very  different  points  of 
the  motor  zone  ;  and  also  that  lesions  of  a  given  point  of  the  motor 
7.one  may  give  rise  to  paralyses  of  variable  situation* 

»  "CUniquc  cWrargictle  dc  i&  Cbarit*,"  ttiird  edIUon.  ParU,  1878, 1. 1,  pp.  257,  IM)1- 
388. 
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Experimental  physiology  and  rlinical  abaervation  agree  that  thcro 
Ijg  on  the  periphery  of  the  heraisphfre  a  motor  zone,  embracing  the 
^'yJMiftor  part  of  the  frontal  lobe  ami  the  anterior  part  of  the  parietal 
bbe.  At  the  same  time,  it  may  be  eonsidcred  an  established  fact  that 
eleoirical  or  pathological  excitation  of  this  zone  engenders  contractions 
t»f  the  muscles  of  the  opposite  side  of  the  body,  while  destructive 
involving  tliis  zone,  produce  motor  paralysis  of  the  same  mus- 
^But  this  is  as  far  as  we  can  legitimately  go,  for  in  the  present 
ftatc  of  our  knowledge  it  is  impossible  for  us  to  deduce  from  the  seat 
M^  ibc*  paralysis  the  exact  situation  of  the  cortical  lesion.  Moreover, 
it  b  not  probable  that  the  motor  zone,  the  existence  of  which  is  not  a 
matter  of  doubt,  \a  divided  into  a  certain  number  of  regions,  each  one 
having  its  distinct  function.  In  other  words,  it  is  not  yet  to  be  con- 
ceded that  a  given  group  of  muscles  is  under  the  exclusive  control  of 
a  tingle  ideoraotor  centre  located  in  a  determinate  j)art  of  the  motor 
aooe.  The  different  motor  cells  of  this  zone  are  in  intimate  relation 
with  emcb  other,  and  they  communicate,  on  the  other  hand,  with  motor 
fibres  which  go  to  the  contractile  organs  of  the  periphery.  It  is  appar- 
••nt,  therefore,  that  when  a  portion  of  the  motor  zone  has  been  de- 
stroyed by  a  pathological  alterali*>n,  the  nni-scles  which  are  paralyzed 
are  those  which  are  in  anatomical  connection  with  the  cells  situated  in 
tile  disordered  part  of  the  cortex.  Now  we  hairc  no  definite  knowledge 
rtflative  to  the  course  of  the  motor-fibres  in  the  rentntttt  nrcUe^  or  of 
th^ir  distribution  to  the  periphery  of  the  hemispheres.  There  is  no 
^^tfOODRlration  that  the  fibres  destined  to  a  particular  group  of  musclea 
from  neighborir>g  cells  of  the  motor  zone.  It  is,  on  the  contrary, 
probable  that  there  is  no  such  derivation.  In  fact»  one  nf  the 
4slMneteri^tics  of  restricted  cortical  paralysis,  the  result  of  limited  le- 
of  the  motor  zone  of  the  convolutions,  is  their  transient  duration. 
T©  nooQcile  this  fact  with  the  theory  of  localizations,  we  are  forced  to 
^ilmit  that  the  motor  centres  of  the  different  groups  of  museles  can  be 
«a{iplted  in  their  functions  by  other  centres.  This  substitution  can 
WML  b«  attributed  to  the  homologous  nervous  centres  of  the  hemisphere 
O|ipO0ite  to  that  which  has  been  injured,  for  in  experiments  on  the 
lomtt  aatroals  it  has  been  shown  that,  after  recovery  has  taken  phice 
Iroiik  ft  paralysis  prodtteed  by  a  cortical  lesion,  the  loss  of  power  can 
1M>I  be  reproduced  by  injury  of  the  homologous  motor  centres,  and 
forthctr*  |Kinily>(is  disappears  when  two  homologous  regions  of  the  motor 
aoiMit  of  the  twn  hemispheres  have  been  injured.  We  must,  there- 
fore, ooneed©  the  point  that  the  several  centres  of  the  motor  zone  of  a 
iMUapbero  may  have  their  functions  substitutes],  one  by  the  other. 

Hot  the  matter  admits  of  easy  explanation^  if  we  rec4>gtiize  the  cor- 
ivetiiMa  of  the  view  stated,  that  the  several  motor*1ibrefl  coming  from 
a  groctp  of  muscles  are  distributed  to  different  parts  of  the  motor  zone 
of  tbe  oppoeite  side.     In  fact,  the  initial  paralysis  resulting  from  a 
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limited  leeion  of  the  motor  zone  is  due  to  the  circumstance  thai 
leeioQ  destroys  the  cells  whence  emanate  the  greater  part  uf  the  fibret 
which  go  to  the  muscles  which  are  paralyzed — fibres  by  which  the  ego 
is  accustomed  to  transmit  motor  imprijssions  to  tlie  group  of  mu8cle« 
in  question.  And  we  well  know  how  important  an  iritluencc  that 
of  habit  is  in  the  education  of  the  different  organs  of  the  economy. 
At  the  end  of  a  certain  time,  the  motor  impulsions,  which,  as  a  whole, 
take  their  origin  in  the  entire  extent  of  the  motor  zone,  follow,  in  order 
to  reach  the  paralyzed  muscles,  tlie  fibres  which,  while  connecting 
the^  muscles  lo  that  jiortion  of  the  motor  zone  which  is  uninjured, 
have  hitherto  ri'niained  in  a  state  of  functional  inertia.  It  is  clear, 
moreover,  that,  if  the  lesion  involves  a  great  extent  of  the  motor  zane^ 
substitution  would  be  no  longer  proiitable,  and  the  paralysis  of  corti- 
cal origin  would  persist  iiidciinitely. 

What  is  ihe  function  of  the  cellp  of  the  motor  zone  in  the  prodiic- 
tion  of  those  raovemeots  which  are  the  result  of  the  excitation  of  thit 
ztine  by  the  electric  current  ?  Are  these  movements  the  immediate 
effect  of  the  excitation  of  the  cells?  In  other  words,  has  the  electric 
current  the  propert  y  of  setting  in  action  the  cells  of  the  gray  Bubfitance 
whence  originate  the  impressions  to  voluntary  movements?  Until  a 
recent  period,  it  w^as  generally  ;f(lmitted  that  the  gray  substaiM^e  of  the 
nerve-centres  was  insensible  to  our  ordinary  means  of  excitation.  The 
experiments  of  llitzig  seem  to  demonstrate  that  the  gray  substance  of 
the  motor  zone  of  the  convolutions  comports  itself  differently.  But 
high  authrtrities,  such  as  MM.  Vulpian  and  Schifft  declare  that  this 
is  in  reality  an  eiToneous  conclusion  ;  for  that  it  is  not  by  exciting  the 
gray  substance  which  constitutes  the  motor  zone,  but  rather  the  sub- 
jacent white  substance  which  leads  to  the  production  of  contractions 
in  the  muscles  of  the  opposite  side — this  excitation,  as  in  the  experi- 
ments of  llitzig  and  Ferricr,  and  others,  being  caused  by  the  diffusion 
of  the  electric  current  through  the  gray  substance  to  the  white  mat- 
ter below.  The  facts  which  demonstrate  this  diffusion,  and  the  cir- 
cumstances which  favor  it,  have  been  well  studied  by  MM.  Carville 
and  Duret,  and  these  able  investigators  have,  by  the  aid  of  the  gal- 
vanometer, given  direct  prtjof  of  the  diffusion  of  the  electric  current 
through  the  central  substance,  Besides  this,  they  have  shown  thai 
when  a  weak  current,  but  one  of  increasing  intensity,  is  applied  to  a 
point  of  the  motor  zone,  nothing  is  observed  but  isolated  contraotiomi 
of  a  group  of  muscles.  These  contractions,  however,  involve  little  by 
little  all  the  muscles  of  the  sidje  of  the  body  opposite  to  the  exoit4^d 
hennsphere,  and  eventually  general  eunvulsions  ensue.  Muscular  con- 
tractions can  still  be  obtained  on  the  opposite  side  by  exciting  thtf 
iiirface  of  the  convolutions  outside  of  the  motor  zone.  The  current 
necessary  to  produce  this  effect  ought  to  be  proportionally  stroDger, 
as  the  region  is  farther  from  this  zone. 
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When,  however,  the  brain  is  satarated  with  liquids  which  are  good 
conductor*  of  electricity,  the  diffusion  of  the  electricity  is  greatly 
facilitate<l 

When  th©  white  tiKsue  sahjac^jnt  to  the  motor  zone  is  exposed,  it 
can  he  directly  excited  by  the  electric  current,  and  contractions  pro* 
dQce<l  in  the  muscles  of  the  opposite  side  of  the  body,  Eckhart  ha** 
•acceeded  in  followintc*  as  far  us  the  corpus  striatum,  tlie  fajjcicull,  the 
excitation  of  which  produced  contractions  of  the  muscles  of  the  an- 
terior limb.  He  did  this  by  performing  successive  transverse  sections 
of  the  hemisphere.  M.  Onitmis  has  seen  muscular  contractions  follow 
in  the  muscles  of  the  oppuiiite  side  of  an  animal,  when,  after  the  re- 
moval of  a  hemisphere^  he  excited  with  the  electric  current  the  san- 
guineous liquid,  which  tilled  the  correspond  in  f*  side  of  the  base  of  the 
•kull.  The  excitation  in  this  case  was  evidently  transmitted  by  the 
lic|uid  to  the  subjaeent  wliile  su1»stance. 

There  are  still  other  facts  which  go  to  show  the  diffusion  of  the 
electric  current  in  the  experiments  of  Hitzig  and  Ferrier.  Thus  it  i« 
impo^sil>le  to  understand  why  the  gray  substance  of  the  motor  zone, 
if  it  is  really  sensitive  to  electrical  excitation,  does  not  respond  alao  t<» 
other  stimulating  agents  of  wdiich,  unlike  the  electric  current,  the  action 

diffused  to  tht'  white  substance.  Moreover,  we  repeatedly  see 
develop  on  the  surface  of  the  motor  zone,  by  wliieh  it  must 
•ily  be  irritatt'd,  and  yet  wliieh  never  give  rise  to  muscular  con- 
tnetions  on  the  opposite  side  of  the  body,  so  long  as  the  gray  sub- 
sUncc  remains  intact  and  the  white  substance  is  not  exposed-  Finally, 
A  nttmber  of  cases  have  been  published  in  which  there  were  distinct 
IfldcHtt  of  the  motor  zone  of  the  convolutions  without  there  havini^ 
^lieen  paralysis  of  the  muscles  of  the  opposite  side  of  the  body. 

From  this  standpoint,  therefore,  it  is  necessary  to  distinguish  l>c- 
Yiroea  lesions  which  nnly  involve  the  superficial  layers  of  the  convolu- 
tions and  those  which  at  the  same  time  implicate  the  gray  substance 
sad  the  subjacent  white  substance.  For  only  in  this  latter  condition 
ii  IllCffe  |>ara]ysia  of  the  muscles  of  the  opposite  side  of  the  body, 
Ifocvovcr,  M-  Pitres,  in  his  inaui^'ural  thesis,  has  shown  that  the  lesions 
vbicb  primarily  involve  the  white  substance  of  the  centrum  ovale,  cora- 

between  the  int'Cmal  ea|>sale  and  the  motor  zone  of  the  oonvo- 
mr  constantly  followed  by  paralysis  of  the  muscles  of  the  op- 

fide  of  the  body.  Kow  this  part  of  the  centrum  ovale  is  only 
ib^  expftitsiofi  nf  tlic  motor  portion  of  the  internal  capsule.  It  is  con- 
«tiC]it«(l,  aoconling  to  the  most  recent  researches,  of  fibres  which  di- 
fMllj  conoect  the  motor  zone  of  the  convolutions  with  the  gray  sub- 

of  the  anterior  horns  of  the  spinal  cord. 
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rARAXTSES   CONSECUTIVE   TO    CENTRAL   LESIONS   OP   THE   HEMISPITERBS. 

The  cerebral  heraispbercs,  attached  on  each  side  to  a  corresponding 
pedunelCy  are  composed  of  certain  nuclei  of  gray  matter  (central  gan- 
glia), among  which  pass  laminie  of  w!iite  tissue,  whtrli  coiiBtitute  the 
greater  part  of  the  siibsitance  of  which  each  (attral  h;Uf  of  (he  brain  it* 
constructed.     These  gray  nuclei  are  three  on  each  side — the  lenticular 


lalenat  fMipiale,  ezternul  fnce.     A, 


radUUng  fibres;  B,  foot  of  tfai>  internal  cipjiole  ;  C,  IfiUraat^ 


micleua,  the  candated  nucleus,  and  the  optic  thalamus.  The  first  tvo 
are  sometimes  designated  the  extra-ventricular  and  intra-ventricular  nu- 
clei respectively,  and  together  constitute  the  corpus  striatum.  The 
candated  nucleus  and  the  optic  thalamus  are  separated  from  the  lentic- 
ular muscles  by  a  lamina  of  white  substance  called  the  internal  cap- 
sule, which  by  its  expansion  constitutes  the  corona  radiata.  These  re- 
lations are  clearly  shown  in  the  accompanying  diagram  of  a  vertical 
section  of  the  brain*  Now  if  the  fibrils  of  the  internal  capsule  be  fol- 
lowed from  above  downward,  it  is  seen  that  they  come  exclusively 
from  the  inferior  portion  of  the  peduncle.  These  fibres  in  reality  form 
two  very  distinct  fasciculi.  The  one,  composed  exclusively  of  sensory 
fibres,  at  the  posterior  and  inferior  part  of  the  corona  radiata,  winds 
round  the  posterior  extremity  of  the  lenticular  ganglion,  and  then  turns 
back  to  terminate,  according  to  Meynert,  in  the  occipital  lobe.  This 
sensory  fasciculus,  after  decussating  at  the  posterior  part  of  the  pyra- 
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mid»^  reaches,  according  to  the  same  author,  the  posterior  column  of 
the  filial  cord  of  the  opposite  side. 
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The  other  fasciculu^f  which  constitutes  the  anterior  two-thirds  of  the 
internal  capsule,  coiiHists  entirely  of  motor  fibres.  These  terminate  in 
ptrl  in  the  central  jjanglia.  But  the  most  recent  researches  demon- 
itfalr  that  the  mcitor  pnriion  of  the  internal  capsule  contains  fibres 
▼bieb  extend  directly  from  th*»  inferior  part  of  the  peduncle  in  the 
<x>roiia  radiata  without  any  connetlion  with  the  gray  nuclei.  The»e 
fibres^  wliich  arc  what  Hechsig  calls  (hf  pyramidal  fcucicuU,,  pr<*pttly 
\jfOr*iV  '  ninate,  in  all  probability,  in  the  motor  zone  of  the  cere- 
al i  (IIS,  Inferiorly  they  constitute  the  antt-rtor  pyramids, 
•ad  are  continued  partly  In  the  posterior  eulumn  of  thn  lalend  opposite 
lialf  of  the  spinal  cord  and  partly  in  the  atiterior  column  of  the  same 


Tbese  stJitcmmts  of  the  anatomy  of  the  parts  concerned  are  neces- 
for  the  full  comprehension  of  the  morbid  conditions   induced 
by  lesions  of  the  different  regions  of  the  central  mass  of   the  herai- 
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a.  Lesions  of  t/ie  Posterior  Third  of  the  Internal  Capsule, 

Cerebral  JlirmtamfstheHta^ — When  a  lesion  involves  the  posterior 
third  of  the  internal  capsule,  that  portion  coinpriHud  between  the  oprie 
thakmuH  ami  the  posterior  part  of  the  lenticular  niieleu.s,  it  in  inani- 
feKted  by  total  ha^rniana^sthewia,  both  iis  rcgardfi  the  »kin  and  the 
other  organs  of  special  sense,  and  situated  on  the  side  op|w>mte  to 
that  of  the  lesion.  This  155  demonstrated  by  facts  furnished  by  An- 
dral,  Tiirrk,  Rosenthal,  Jackson,  Charcot,  Vulpian,  Luy8»  Rendu, 
Veyssi^re,  and  others,  lliis  general  h.emianaestbeRJa  is  explained  when 
we  call  to  mind  the  fact  that  the  lentlculo  optic  portion  of  the  internal 
capsnle  consists  of  all  the  sensorial  fibres  which  come  from  the  oppo- 
site side  of  the  body.  Experimental  physiology  confirms  the  data 
which  are  snpplied  by  clinical  experience  and  anatomy.  The  re- 
searches of  Vulpian,  and  of  Buret  and  Veyssiere,  his  pnplls,  demon- 
strated that  experimental  lesions  of  the  posterior  third  of  the  intenial 
eapsule  produce  complete  ha^mianiesthesia  of  the  opposite  side  of  the 
body. 

From  a  elinical  stand-point  hfcmianjcsthesia  of  cerebral  origin  does 
not  in  any  rci^pect  differ  from  the  like  condition  induced  by  hysteria. 
In  both  cases  general  sensibility  is  abolished  in  one-half  of  the  body,  in 
all  its  different  expressions,  while  at  the  same  time  the  other  special 
senses  are  abolished  or  denuiged  on  the  same  side.  As  regards  the 
eight,  for  instance,  there  is  not  only  a  diminution  of  the  power  of  vision. 
but  there  is  a  concentric  and  general  narrowing  of  the  visual  field 
without  there  being  any  change  in  the  normal  appearance  of  the  fun- 
dus of  the  eye  to  ophthalmoscopical  examination. 

Prof,  Charcot  has  insisted  on  this  fact,  as  a  deduction  from  clinical 
observation,  namely,  that  "  lesions  of  the  cerebral  hemispheres,  causing 
hannianiesthcsia,  produce  at  the  same  time  crogscd  amblyopia  and  not 
lateral  bemiopia/'  German  authors,  however,  in  general  a<lhcre  to  the 
theory  of  A,  von  Clraefc,  that  the  usual  trouble  observed  in  cases  of 
unilateral  lesions  of  the  hemisjiheres  is  a  simple  abolition  of  sight  in 
the  corresponding  half  of  the  field  of  vision  of  both  eyes — in  other 
words,  a  bomolugoiis  lateral  bemiopia.  This  purely  hypothetical 
opinion  is  based  upon  the  theory,  also  bypt»thetical,  of  the  Kcrai- 
decussation  of  the  fibres  of  the  optic  nerves.  Since  the  time  of  New- 
ton (1723),  it  has  been  admitted  that  the  fibres  which  come  from  the 
optic  tracts  to  form  the  i>ptie  nerves  partially  decussate  in  the  chiasma. 
It  is  also  admitted,  in  order  to  explain  eertain  pathological  facts,  that 
the  optic  fibres  which  decussate— that  is,  those  which  come  from  the 
tract  of  the  opposite  side— are  situated  interiorly  after  crossing,  while 
those  fibres  ^vhiih  do  not  decussate  occupy  the  exterior  face  of  the 
nerve  of  the  (ip(Jt>4site  side.     It  results  from  this  anatoraicAl  disposition 
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(which,  however,  is  by  no  means  a  demonRtrated  fact),  that  the  fibres 
contained  in  the  optic  nerve  of  the  left  side  go  to  the  left  half  of  each 
retina,  and  that  those  which  eonstitnte  the  right  optic  nerve  pass  to 
the  ri|rht  half  of  each  retina  (see  Fig.  33,  page  370). 

Ill  order  to  explain  liow  h'sions  of  the  hemispheres  proiiuce  crossed 
hemtansesthesia,  giving  origin  at  the  name  time  to  croHsed  amblyopia 
and  not  to  hiteral  hemiopia,  M.  Charcot  has  proposed  a  raoditication 
of  the  theory  of  the  semi-decussation  of  the  optic  nerves.  It  is  known 
that  the  optic  tracts,  the  continuation  of  which  after  the  decnssatiou 
miititutes  the  optic  nerves,  are  in  anatomiea!  relation  with  different 
luglia  of  gray  tissue  situated  at  the  base  of  the  brain  before  pni-suing 
their  course  toward  the  gray  substance  of  the  cortex.  The  external 
root  of  each  optic  tract,  the  larger  and  the  more  important  of  the  two,  is 
in  direct  relation  with  the  corpus  geniculatum  externum,  with  the  in- 
ferior portion  of  the  optic  thalamus,  and  with  the  tubereula  tpiadrigem' 
ina  anteriora  of  the  same  side.  Now  the  distinguij*lied  physician  of  the 
Halpfitri^re  is  disposed  to  think  that  in  that  part  of  their  traject  com- 
prised between  the  cortical  centres  and  the  corpus  genioulatum  the 
fibres  of  the  ojvtic  nerves  ^'omplete  their  decussation.  According  to 
thin  view,  the  fibres  which  constitute  the  optic  nerve  of  one  side  cross 
over,  some  above  and  others  below  the  chiasma,  in  such  a  manner  that 
t  tesiun  exactly  limited  to  one  hemisphere  concerns  only  those  fibres 
which  reach  the  retina  of  the  eye  of  the  opposite  side. 

Ai,  Lenong  of  the  Anterior  Two-Thlnh  of  the  Internal  Cajytuf^. 

V*''    '      "  ''       "hffin^  Sfcondfiry  Degen^afhn,  Lafr  Contraction, — 
Kvcr\  lesion  limited  to  the  anterior  two-thirds  of  the  in- 

trmul  cajtsule  causes  symptoms  of  common  cerebral  hemiplegia,  other- 
jrtse  known  as  motor  paralysis,  and  affecting  the  side  opposite  to  the 
lion.  When  the  legion  is  situated  in  the  anterior  two-thirds  and  pos- 
•ior  third  of  the  intenml  capsule,  we  have  at  the  same  time  the  symp- 
uf  motor  hemiplegia,  associated  with  the  phenomena  of  htemian- 
da  descriVKMl  in  the  immediately  preceding  section, 
A  motor  hemiplegia  eimsecutive  to  a  ihstntrth^e  lesion  of  the  inter- 
eapftute  is  in  general  very  decided,  and  more  or  less  persistent  in 
Moreover,  at  an  advanced  stage  it  is  almost  invariably 
with  permanent  contractions  of  the  paralyzed  limbs,  as 
peiM  in  profound  lesions  of  the  motor  zone  of  the  convolntions 
of  the  subjacent  white  substance.  These  contraoticms  are  directly 
,  as  already  stated,  to  secondary  degeneration  of  the  pyramidal 
motor  fibre",  which,  crossing  from  the  fronto-parietal  region  of  the  cen- 
Jrum  ovale  <^f  e.nrh  hemisphere,  reach  without  interruption  the  posterior 
fftrt  of  the  lateral  column  of  the  spinal  cord  of  the  opposite  side  and 
Ike  anterior  eolmnn  of  the  same  side  by  passing  throngh  the  two  an- 
Ivffjor  Ihirds  of  the  internal  eapsule.     Fleehsig  holds  that  the  place  of 
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passage  of  the  pyxamidiii  fibres  in  the  internal  capRiile  is  the  third po^ 
tericr  quarter^  and  thnt,  contrary  to  the  opinion  of  M.  Charcot^  it  h 
particularly  this  portion  of  tlie  intenml  capsule  which  h  the  seat  of 
the  lesion  in  cases  of  cerebral  hiemorrhage. 

The  appearance  of  late  contractions  is  always  an  unfavorable  cir- 
cumstance in  determining  the  prognosis.  It  indicates,  in  fact,  that 
the  hemiplegia  is  due  lo  a  legion  of  the  internal  capsule,  and  thaU 
moreover,  our  therapeutical  measures  are  powerless  against  the  hemi- 
plegia which  has  resulted.  [At  the  same  time  it  is  not  to  be  doubted 
that  even  in  these  cases  ameliorations  can  he  sometimes  produced  by 
appropriate  treatment, — W,  A.  II.] 

c.  Lenons  of  the  Central  Ganglia  of  the  Hemispheres. 

Trctnmtorif  Hemiplegia. — Lesions  confined  to  the  central  ganglia 
of  the  hemispheres  (lenticular  nucleus,  nucleus  candatue,  and  optic 
thalamus)  also  produce  motor  paralysis.  But  this  is,  in  general,  of  a 
transient  character,  and  is  probably  never  followed  by  late  contractions. 

To  explain  the  non-permanent  duration  of  a  hemiplegia  confined  to 
the  gray  nuclei  of  the  hemispheres,  it  has  been  saul  that  the  different 
parts  of  these  centres  can  replace  each  other  in  function.  Would  it 
not,  however,  be  more  natural  to  admit  that  the  central  ganglia  do 
not  take  a  direct  part  in  the  execution  of  voluntary  movements?  On 
the  one  side  it  is  demonstrated  that  the  motor  zone  of  the  convolu- 
tions originates  voluntary  motor  impulses,  and  is  directly  in  anatomical 
relation  with  the  motor  centres  of  the  spinal  cord.  On  the  other  side. 
there  is  no  case  on  record  in  which  a  lesion  limited  to  the  substance  of 
one  of  these  gray  nuclei  has  given  rise  to  secondary  degeneration.  On 
the  contrary,  TQrck  has  noticed  a  lesion  the  size  of  a  filbert  seated  in 
the  body  of  the  nucleus  candatus  which  had  not  produced  a  secondary 
degeneration.  In  two  other  cases  reported  by  Ttlrck,  a  lesion  of  old 
date  occupied  the  superior  part  of  the  optic  thahiraus,  and  in  neither 
of  them  was  there  secondary  degeneration.  This  absence  of  secondary 
degeneration  has  likewise  been  noted  by  Flechsig  in  two  cases,  in 
which  a  rirrumscribetl  lesion  was  limited  to  the  external  zone  of  the 
lenticular  nucleus.  The  central  ganglia  of  the  hemispheres  seem,  then, 
to  be  deprived  of  all  direct  connection  with  the  direct  pyramidal  fibr^ 
interposed  between  the  cortical  motor  zone  and  the  motor  cells  of  the 
spinal  cord. 

Moreover,  to  explain  the  development  of  transient  motor  hemiple- 
gia consecutive  to  lesions  in  the  substance  of  the  central  ganglia,  we 
are  led  to  admit  that  these  lesions  act  only  by  compression  in  abo1tsb« 
ijig  for  a  short  time  the  functions  of  the  pyramidal  fibres  of  the  inter- 
nal capsule  whose  office  it  is  to  transmit  voluntary  motor  impidses. 

It  is  to  be  noted  that  the  point  of  selection  for  cerebral  ha?mor- 
rhages  is  the  internal  surface  of  the  lenticular  nucleus.     The  bloo«1  U 
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fiten  fXfra vacated  in  the  space  comprised  between  the  external  surface 
iod  the  tamtna  of  wliite  nubstanco  which  borders  it  without  adhering 
l^tt,  and  which  is  kno\^^l  as  the  exteraai  capsule.  This  explains  why, 
illfeM  majority  of  cases  of  cerebral  hfernorrhage,  the  hemiplegia  is  tran- 
^Idty;  and  is  not  accompanied  by  contractions. 

Iftmk'horea  of  Ctrehral  Origin^ — A  few  years  since.  Eh*.  Weir 
Mitchell  pointed  out  for  the  first  time  that  choreiform  troubles  some- 
times complicate  the  muscular  paralysis  in  patients  who  have  for  some 
time  been  the  f^ubjccts  of  hemiplegia.  He  gave  to  this  condition  the 
name  of  post-hemiplegic  chorea.  More  recently  M.  Charcot  has  shown 
the  frequent  co-existence  of  heraichorea  with  h^emiana?8thosia  of  cere- 
hnJ  origin.  Explaining  this  co-existence  by  the  results  of  a  certain 
number  of  autopsies,  he  has  demonstrated  that  the  lesions  which  cause 
these  two  varieties  of  phenomena — ^hiuraiamesthesia  and  hemichorea— 
occupy  contiguous  points  of  the  posterior  part  of  the  foot  of  the  corona 
— the  lesions  which  have  been  found  at  the  autopsy  of  patients 
with  hemichorea  being  comprised  in  the  zone  which  includes 

IWWteriur  part  uf  the  internal  capsule,  the  posterior  part  of  the  optic 
thalamus  and  of  the  candated  nucleus,  and  the  anterior  tubcrcula  tpiad- 
rtgemina.  Hut  ^I.  Charcot  is  of  the  opinion  that  the  lesion  of  the  white 
iobstance — ^that  is  to  say,  of  the  internal  capsule — is  that  to  which  the 
btnicfaorea  supervening  in  hemiplegia  is  to  be  ascribed.  It  is  to  be 
remembered  that  this  hemichorea  is  not  always  post-hemiplegic,  but 
thai  it  may  precede  an  attack  of  cerebral  haemorrhage.  [And  it  is  also 
to  be  borne  in  mind  that  post-hemiplegic  or  ante-hemiplegic  chorea  is 
dto^lber  a  different  condititm  from  athetosis,  with  which,  in  fact,  it 
has  scarcely  a  feature  in  common,  either  Jts  regards  the  origin,  the  char* 
ao(«r  of  the  movementn,  the  accompanying  symptoms,  or  the  seat  of 
tW  legion.  In  a  preceding  chapter  athetosis  has  been  fnlly  cc;nsid- 
fftsd.— W.  A.  11.] 

«C  Linens  cf  the  Lateral  Ventridet  ;   Ventricular  Jlmmorrhatft. 

CanuuUiotis  of  Ce.fUrttl   Origin — Ettrhf    Contraction, — When   a 
c  extravasation  breaks  through  into  the  cavity  of  the  ven- 
occasions  at  the  same  time  coma,  paralysis,  early  contractions, 
epileptiform  convulsions. 


tJB»IO]IB   OP   TllE   TITBKBCULA  gl  ADBIGKUI79A — OCULO-POPILLABT 

THOlltLE^. 

ll  ii  gdnfrrally  admitted  that  the  tubercula  qnadrigeTnina  are  tbe 

of  origin  of  the  optic  ner\-p?^.     llie  influence  of  these  organs 
the  movements  of  the  pupil  has  been  thoroughly  demonstrated. 
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Flourens,  for  instance,  obtained  raovements  of  thf  iris  on  both 
exciting  the  tubi^rcula  quatlrigemina  ;  and,  more  recently,  Femer^  by 
eleotrizing  these  nuclei  of  gray  substance,  has  seen  the  pupils  dilate. 
According  to  Floiirens,  the  lesion  or  ablation  of  the  tubercula  quadn- 
gemina  of  one  side  produces  blindness  of  the  opposite  side. 

In  addition,  the  tubercula  quadrigemiiKi  preside  over  the  conjugate 
movements  of  the  eyeballs-  This  h  shown  clearly  by  the  researches 
of  Adaraiik,  published  in  IS7Q.  This  physiologist  has  shown  that  the 
superficial  excitation  of  the  anterior  pair  of  the  tubercula  quadrigemina 
at  different  points  produces  varied  movements^  but  that  always  both 
eyes  move  simnltaneouKly.  When  the  right  tuberculum  i»  excited,  both 
eyes  deviate  to  the  left ;  when,  on  the  other  band,  the  left  is  excit^, 
both  eyes  are  turned  to  the  right. 

These  physiological  data  have  found  their  application  in  the  pathob 
ogy  of  the  ner\^ons  system.  In  a  certain  number  of  cases  of  the  de- 
Hfcruction  of  the  tubercula  (puidrigemina  of  both  wides,  complete  blind- 
ness with  dilatation  of  the  pupils  has  been  producer!.  Thus,  in  the 
case  of  a  patient  observed  in  the  service  of  M.  Fidoux  by  M.  Blaa- 
quinque,'  and  in  which  during  lif^  complete  blindness  and  dilatation  of 
the  pupils  were  present,  at  the  autopsy  was  found  a  tumor  of  the 
pineal  glarid,  which  conipressed  both  pairs  of  tnbcrcula  quadrigemina, 
especially  the  posterior  pair.  In  the  same  patient  the  eyes  were  tamed 
domiward  and  to  the  right.  This  phenomenon  of  the  conjugate  devia- 
tion of  the  eyes  is  also  observed  as  a  consequence  of  lesions  affect- 
ing very  different  pointH  of  the  nervous  centres.  It  is  of  such  great 
importance  in  its  diagnostic  relations  to  encephalic  lesions  that  the 
study  of  its  seniiological  value  may  properly  engage  our  attention^ 

ConJHf/fitfi  Dcviffff'ofi  of  the  JCi/e 8. —Bi'i^ore  Adamtik  discovered  in 
the  two  anterior  tubercula  quadrigemina  the  centres  for  the  move- 
ments of  the  eyeballs,  Magendie  had  eslablished  the  fact  that  these 
movements  are  under  tlie  intlueuce  of  the  middle  cerebellar  peduncles. 
This  illustrious  physiologist,  having  divided  in  a  hare  the  middle  cere- 
bellar peduncle  of  one  side,  saw  the  corresponding  eye  turn  downward 
a[»d  become  more  prominent,  while  the  eye  of  the  sound  side  turned 
upward  and  retreated  within  the  orbit.  The  eyes  resumed  their  nor- 
mal positions  as  soon  as  Flourens  divided  the  middle  cerel>ellar  pedun- 
cle of  the  other  side.  Longet  and  Scbiff,  on  repeating  Flowrena'a 
experiment,  arrived  at  a  like  result.  This  Uist  observer  noticed  that, 
when  the  experimental  lesion  involved  not  only  the  cerebellar  peduncle 
but  the  lateral  region  of  the  cerebellum,  the  conjugate  deviation  wad 
still  produced,  but  with  an  inverse  disposition  ;  that  is,  the  eye  of  the 
sound  side  protruded,  and  was  turned  downward,  wliile  the  eye  of  the 
injured  side  became  less  prominent,  and  turned  upward.  A  similar 
fact  had  already  been  observed  in  1826  by  llertwig. 
*  Oojttlte  hebdomaduiif,  No,  83»  187L 
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recently,  Curacliinann  haa  conteudiMl  tliat  the  conjugate  <k'- 
of  the  oye8,  such  as  had  been  obscrvtHl  by  F'lourens,  is  oot 
Jibe  result  of  section  of  the  cerebellar  peduncles,  and  that  this  devia- 
tion is  only  produced  if  the  lesion  concerns  a  point  in  the  henuspheres 
the   cerebellum,   which  in  the  hare  is  known  as  the   acoustic    tu- 


Hltzig,  who  experimented  uii  rabbits,  obtained  conjugate  deviation 

Uie  ey*«  by  ajjplying  the  two  poles  of  a  galvanic  pile  to  the  posterior 

of  ihe  venais*     Both  eyes  deviated  to  the  right  or  to  the  left  ac- 

ig  9M  the  positive  pole  was  applied  to  the  right  or  the  left.    When 

the  two  electrodes  came  in  contact  on  the  superior  lobe  of  the  vermis^ 

one  of  the  eyes  turned  upward  and  the  other  downward,  according  tu 

direction  of  the  current* 

inally,  Ferrier  has  seen,  when  the  raoat  anterior  part  of  the  vermis 

electrically  excited,  both  eyes  deviate,  that  of  the  right  side  out- 

▼ipd,  and  that  of  the  left  inward.     By  exciting  the  middle  or  inferior 

part  of  the  vermis,  the  character  of  the  deviation  wan  reversed.     By 

eieiting  the  cerebellum  at  various  points  in  the  monkey,  the  dog,  and 

tbe  cat,  Ferrier  was  constantly  able  to  produce  conjugate  deviation  of 

tljeeyes,  the  directi(m  of  the  deviation  varying  according  to  the  point 

•'Veiled,     In  general  terms,  it  may  be  said  that  the  organs,  the  excita- 

tioa  of  which  produces  the  phenonienoti  in  question,  are  the  tubercula 

Irigemina  and  the  cerebellurn  and  its  expansions. 

Horenver,  we  ^^ee  that  unilateral  lesions  of  any  point  whatever  of 

thpteorgaas  are  equally  accompanied  by  conjugate  deviatinn.    In  fact. 

If  the  ocular  globes  are  cut  off  from  the  Influence  of  one  of  the  two  ho- 

OKilo^us  centres  which  preside  over  their  associated  movements,  the  in- 

fljifiocc  of  the  unaffected  centre  will  abnie  be  felt,  and  the  two  eyes  will 

^  the  same  anomaloitH  position  tliat  would  be  produced  l>y  excita- 

(iuQ  of  ji  symmetrical  point.     Clinical  experience  fully  justifies  these 

pbjTviologieal  deductions.     For  a  long  time  it  has  been  known  that 

^008  situated  in  the  vicinity  of  the  isthnms  of  the  encepbaloii  cause 

<lttnng  life  hemiplegia^  with  conjugate  deviation  of  the  eyes,  accom|)a' 

ftitd  often  with  a  rotation  of  the  bead  on  its  axis.     In  regard  to  the 

^uvetiou  of  the  deviation,  it  is  variable,  sometimes  being  toward  the 

■d«>0Q  which  the  lesion  is  situated,  and  sometimes  toward  the  opposite 

<"dt.  But  this  phenomenon  of  the  conjugate  deviation  of  the  eyes,  with 

w  without  rotation  of  the  head,  is  observed  in  the  cases  of  lesions  affe«  r 

•^fcry  dilFerent  parts  of  the  cerebral  hemispheres.     Very  often  the 

P^i«oiii«non  IS  due  to  a  restricted  lesion  in  the  vicinity  of  the  coq>us 

'*lnatum  And  peduncular  expatiJ^lon.     M.  Provost  *  has  endeavored  to 

•a;  dawn  a  general  law  to  the  effect  that,  in  a  case  of  cerebral  lesion, 

^« conjugate  deviation  of  the  eyes  is  always  from  the  affected  side. 

ButacaiQ  reported  by  Duplay,  and  four  otheris  by  Eichorst,  demon- 

•  ''  Dc  [ft  dcTiatioQ  eoujuguic  Uea  yeux."     Thtse  de  Piuia,  18458. 
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strato  that  the  coTitmry  direction  may  exist,  and  that  consequently  the 
rule  euunciated  by  Prevost  is  too  absolute. 


IV, 


LESIONS  OF   THE   OPTIC   TRACTS. 

JjoMerol  Hemiopia. — ^Aa  we  have  seen,  according  to  the  theoty 

generally  admitted,  the  nerve-fibrea  which  form  the  optic  nerves  only 
partially  decussate  in  the  chiasuaa.  Those  which  croiss  over  from  one 
side  to  the  other  are,  of  course,  the  nearest  to  the  median  line,  and 
occupy  the  most  internal  part  of  the  nerve  and  optic  tract  of  each 
side*     On  the  other  band,  those  fibres  which  do  not  croaa  occupy  the 

Fie.  Bft. 


NO 


NO 


BO 


Dtfl^rftDi  erplfllhltie  the  pboncimona  of  lAtprnl  hf  tnlnptA  rhA  of  CTMS6d  omMTopla,  BcvordLn^  to  VLi 
cot.  t"  L«fcinfl  ftiir  J*a  l^RnJiisaUonit  cArcbnU*'*,"  1»T<I,  p.  124.)  C,  ftemi-deciueatloD  to  th«  «liJl 
E»  d«cuasi.t]oii  posterior  to  the  «i>rpom  j^Dlcnbita;  C  O,  C' G\  ecTpofli  f^nkalftU;  O,  teft  «3W: 
O'^  rliKlit  eye;  N  O,  N'  O'.  optle  nerrea;  B  O,  B'  O  ,  optic  trat:^;  A,  UtXon  of  tbe  left  »pM«  •««*«, 
prodnetnur  «matirofifi  «f  the  corr»pondlDfr  aldci ;  B,  ll«*ton  of  iho  1«ft  optl<'  tnwt,  producing  rif bt  hi- 
KtvA  hpmlopi« :  E.  l«tioD  producing  rfKbt  ciwMd  amblyopia;  U  a  kslOD  at  ttia  potot  will  prodon* 
tfcuiKiml  beuilopln, 


most  external  part  of  the  nerve  and  tract.     An  examination  of  the 

drawing  (Fief,  ii*l)  will  be  suftirient  to  make  these  statements  clear^ 
and  to  establinh  the  fact  that  the  nerve-fibres  which  form  each  trac* 
paws  to  the  corresporidiiig  lialf  of  each  retina.     Thus  the  fibres  of  th« 
left  optic  tract  pass  to  the  left  half  of  each  retina,  and  those  of  th 
right  (o  the  ri^rbt  Iralf. 
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This  ex[>l:ination  of  tho  course  of  the  fibres  of  tlio  optic  ncreea 
between  the  retinae  and  the  corpora  geniculata  enables  ua  to  per- 
fectly understand  the  different  forms  of  hemiopia  due  to  lesions  of 
the  optic  tracts. 

Thus  lateral  homoloffoit^  hemiopia — that  is  to  say,  sensorial  paraly- 
irni  of  the  same  half  of  each  retina — has  been  obsor^'ed  in  a  great  num- 
ber of  cases  in  which  the  le.^ion  affected  one  of  the  optic  tracts  either 
dir*.»ctly  or  indirectly  by  the  intermediation  of  neighboring  organs. 
Now  the  theory  given  unqualifiedly  requires  that  when  a  lesion  de- 
stroys the  optic  tract  of  the  left  Hide,  only  the  left  half  of  each  retina 
witl  be  deranged  in  its  position,  and  inyersely  if  the  lesion  is  situ- 
fttcd  on  the  right  side. 

The  resulting  hemiopia  may  be  confined  to  one  retina  when  a  uni- 
btenU  lesion  only  affects  the  most  external  fibres  (homologous  hemio- 
)  or  the  most  internal  (crossed  hemiopia)  of  one  of  the  optic  tracts. 
5  When  a  circumscribed  lesion  is  situated  in  the  anterior  angle  of 
the  chiasma,  so  that  its  action  is  limited  to  the  most  internal  of  the 
fibres  of  the  optic  nerves,  the  result  should  be  a  temporal  hemiopia. 
In  other  words^  in  accordance  with  the  theory,  the  visual  trouble 
ibonld  be  limited  to  the  internal  half  of  each  retina.  Soemish  has 
pdibliBhed  a  case  of  this  kind,  in  which  the  diagnosis  of  the  seat  of  the 
lesion  WHS  made  during  the  life  of  the  patient. 

Finally,  in  order  tbat  there  should  be  a  nasal  hemiopia — that  is, 
that  the  visual  trouble  should  bt^  limited  to  the  external  half  of  each 
T?tina — it  is  necessary  that  a  bilateral  and  sjTnmetrical  lesion  should 
■ffect  only  the  external  part  of  each  optic  tract.  This  has  been  dem- 
onstrated by  several  cases ;  among  others,  by  those  of  Knapp,  pub- 
li«bed  in  1873, 


UEaiONS   OF  TBI  CBBBBRAL   AND   CEREBELLAR   PEDUyCLES. 

a.  Cerebral  Peduncles, 


I 

^L|^H|  motor  fibres  which  connect  the  peri})hery  with  the  eueepbalio  oen- 

^^^■•^    Two  parta,  or  strata,  are  to  be  distinguished  in  these  orgftDS : 

^  one  ftuperiorf  the  other  inferior.     Tlje  latter  contains  exclusively 

>****  direct  sensory  and  motor  fibres  which  pas«  from  the  gray  cortex 
^  the  hemispheres  to  the  spinal  gnngUonic  masses  without  touching 
'*•  oratral  gftngUa  of  the  encephalon.  Acconling  to  Meynert,  the 
'•■^•OTy  fibres  occupy  the  internal  part  of  the  peduncles,  A  alight 
••■^oii  of  these  organs  will,  therefore,  produce  a  complete  sensory  and 
I  ''^^^tof  bemiplegiii,  but  with  the  peculiarity  that  the  senses  of  sight  and 
L        ^  botriaif  are   in   general    imaffuftcd.     Sometimes  the   third   pair  of 
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nerves  in  affected,  and  then  paralysis  of  the  mufleles  of  the  eyebjfl 
BuppUetl  by  it  complicates  the  paralysis  of  the  muscle«  of  the  opposite 
side.     [That  is,  the  paralysis  of  the  ocular  iBuscles  is  on  the  same  side 
as  the  leeiion^  while  that  of  the  other  muscles  is  on  the  opposite  side- 
There  is,  therefore,  to  this  extent  a  cross  paralysis. — W.  A.  H.] 

A  lesion  affecting  only  the  external  part  of  a  pe<Juncle  will  pro- 
duce an  exclusively  motor  hemiplegia  ;  and  a  lesion  limited  to  the 
internal  portion  of  a  peduncle  will  cause  only  ha^miantpsthesia, 

b.   CerebeUar  Pedtmelea, 

Curschiiiann  has  recently  published  the  case  of  a  tuberculous 
woman,  who  complained  of  vertigo  and  headache  followed  by  con- 
vulsive  seizures,  at  the  end  of  winch  she  fell  on  the  right  6i»le.  At 
the  autopsy  there  was  found  a  tuberculous  meningitis,  and  a  foeuB  of 
softening  on  the  right  side  involving  the  anterior  and  posterior  cere* 
bellar  peduncles.  The  same  author  has  already  proven  by  experi- 
ments that,  if  a  cerebellar  peduncle  of  one  side  be  diWdod,  the  animal 
18  at  once  seized  with  convulsions,  and  falls  on  the  side  corresponding 
to  the  lesion. 

More  recently  Coutry  '  has  published  the  case  of  a  man  who  pre- 
sented, as  his  only  symptoms,  obstinate  vomiting  and  motor  ataxia  as 
regarded  certain  movements.  These  latter  were  jerking  and  sndden. 
At  the  autopsy  of  this  man,  who  died  of  tubercular  meningitis,  there 
was  found  entire  destruction  of  the  left  inferior  cerebellar  peduncle. 


CHAPTER  XIX. 

SYMPTOMATOLOGY  OF  CEREBELLAS  DISEASES. 

Tkb  pathology  of  the  cerebellum  is  as  yet  imperfectly  underst 
This  is  due,  in  tiie  first  place,  to  the  insufficiency  of  our  knowledge  of 
the  functions  of  this  organ,  and^  in  the  next,  to  the  fact  that  very  pro- 
found lesions  may  be  situated  in  the  cerebellum,  and  may  even  destroy 
it  in  great  part,  without  causing  the  least  functional  disturbance  ;  while 
circumscribed  lesions  engender  symptoms  very  variable  in  character, 
and  due  for  the  most  part  to  compression  of  contiguous  organs. 

These  symptoms  are,  moreover,  similar  to  those  which  result  from 
lesions  of  the  most  varied  of  the  nerve-centres.  It  is  only  the  manner 
in  which  they  are  grouped  together,  and  their  greater  or  less  freqnency, 
which  enables  us  to  diagnosticate  with  some  degree  of  assurance  that 
the  lesion  from  which  they  result  is  in  reality  situated  in  the  cere- 
bellum. 

*  Comptes  rendtu  de  la  SiKtitS  de  Biohgie^  tikmci  dn  6  Mai,  1877. 
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Chief  among  them  must  be  placed — 

{a,)  Headache,  vomiting,  and  vertigo  ;  phenomena  that  are  ob- 
lerred  verjr  often  in  circunistTibed  le»iona  of  the  oneepbalon,  whatever 
may  he  their  seat,  but  which  are  met  with  more  freijuently  in  ca»es 
Id  irliic'h  they  are  located  in  the  cerebellum. 

(b.)  Tit  libation  ;  a  symptom  which  by  some  phy  Biologists  is  aiJ- 
iigned  to  derangement  of  the  coordinating  faculty  which,  aocording 
tutbem,  resides  in  the  cerebellum. 

(c,)  Motor  excitations  under  the  form  of  epileptic  con\^kiona. 
UL)  3lutor  paralyses,  which,  however,  generally  consist  of  feeble- 

and  not  complete  loss  of  power  in  the  limbs. 
(r.)  Sensorial  troubles,  such  as  those  of  eight  and  hearing. 
fl)  There  are  also  to  bo  noticed,  in  the  course  of  cerebellar  aflFec- 
deningeraent  of  the  faculty  of  speech,  and  paralyses  of  the  face 
nd  of  certain  muscles  of  the  eye  ;  symptoms  which  are  due  to  the 

^M1ffpre6sion  of  contiguous  organs,  such  as  the  cerebellar  peduncles, 
llic  ha  lb,  etc.  [To  this  nmst  be  added  that  peculiar  oscillatory  rao- 
lli^i  of  the  eyeballs,  called  nystagmus,  a  phenomenon  rarely  absent  in 
iMm  of  cerebellar  disea^^e. — W.  A.  U.J 
The  following  table  shows  at  a  glance  the  relative  frequency  of 
tWifTcral  aymptoms  of  cerebellar  diseases.  It  is  made  up  from  eases 
iddscod  by  some  among  the  most  eminent  of  those  who  have  studied 
tb  nihject : 


SYMPTOMS. 


oi  Uieinusdea. 


of   ftclitin  on   utit*   s-lJe  of   the 


of  frpwch . 


lAdane, 


56 


Omrkr  1114 


22 


tajritlW 


Some  writers  have  attaolied  a  certain  diagnostic  importance  to  the 
in  cerebfllar  diseases  of  anaesthesia  and  troubles  of  general 
•nktibilitj.  Nevertheless,  Drozda/  of  ninety-five  cases  of  cerebellar 
aifectioiiA  collected  by  bimdelf,  found  that  in  fifteen  there  were  modi- 

«  "  Wleacr  mod.  Woclien?chrift,"  1670,  p.  IW. 
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fications  of  tlic  general  sensibility,  not  including  headache  among  the 
number. 

On  the  other  hand,  the  cerebellum  having  been  for  a  long  time  con* 
sidered  as  the  centre  for  the  coordination  of  movements  and  of  the  muB* 
cular  sense,  the  presence  of  motor  incoordination  and  the  abolition  of 
the  muscular  scn.-ic  have  been  regarded  as  the  two  pathognomonic  signs 
of  cerebellar  lenions.  Clinical  observation  has  demonstrated  the  in- 
correctness of  this  view.  Muscular  sensibility  has  been  found  to  re- 
main  intact  daring  the  existence  of  lesions  of  the  organ  in  question, 
and  incoordination  is  a  symptom  peculiar  to  locomotor  ataxia,  the 
le*iion  of  which  exists  in  that  portion  of  the  spinal  cord  in  which  the 
radicles  of  the  posterior  nerve-roots  are  situated.  In  the  cases  of  per- 
sons  suffering  from  cerebellar  disease  the  gait  is  vacillating  and  titubat- 
ing, like  that  of  a  drunken  individual  ;  and  the  symptom  is  as  well- 
marked  when  the  patient  walks  with  his  eyes  open  as  when  he  has 
them  shut.  There  is  not  in  these  lesions  that  absence  of  harmonlo! 
muscular  action  that  is  observed  in  ataxics. 

Nevertheless,  Huppert  *  has  quite  recently  published  a  case  of  a 
phy  of  the  cerebellum  in  an  individual  whose  lower  extremities  wi 
affected  very  much  as  are  those  of  patients  snffering  from  locomotor 
ataxia.  To  the  uncertain  luid  titubating  gait  are  added  often  motor 
troubles  similar  to  those  which  ensue  in  animals  who  have  been  sub- 
jected to  experimental  Ici^ions  of  the  eerebelhmi  and  its  peduncular  ex- 
pani^ions.  There  are  irresistible  impulsions  forward  or  backward,  and 
a  like  tendency  to  turn  continually  toward  the  same  side;  gometimea, 
also,  the  patients  are  unable  to  stand. 

Another  characteristic  of  cerebellar  lesions  is  the  rapidity  with 
which,  in  the  great  majority  of  cases,  the  ultimate  phenomena  super- 
vene. Contrary  to  the  course  of  a  great  number  of  cerebral  lesions, 
the  beginning  is  insidious,  and  the  fatal  termination  often  supervenes 
in  an  unexpected  and  sudden  marmcr. 

On  the  whole,  we  are  led  to  diagnosticate  a  cerebellar  lesion 
when  we  find  united  in  the  same  patient  a  certain  number  of  the  fol- 
lowing phenomena  :  Occipital  headache  with  nervous  vomiting,  ver- 
tigo, a  staggering  and  uncertain  gait,  w^eakening  of  the  muscular 
power  without  ataxia,  amblyopia,  amaurosis,  and  an  irresistible  ten- 
dency to  turn  over  toward  one  side,  [In  this  connection  I  m^ay  be  ex- 
cused for  quoting  from  a  paper,*  to  which  reference  has  already  bc^n 
made  in  other  parts  of  the  work,  the  following  conehisions  bascid  on 
original  experiment^',  and  which  have  a  bearing  upon  the  subject  of 
Cerebellar  disease  r 

**  L  The  consequences  of  removal  of  the  cerebenum,  if  the  ani- 

»  "  Archiv  fur  Psychiatric,"  B.  vLL,  1877,  p.  91. 

'  "  The  Physiology  and  Pathology  of  the  Cerebellum,"  Quarlerl^  JoHrnufi  9f  JhijfA> 
kffieai  Mfdieine^  January,  1869,  p.  20& 
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mu\  nurvives  the  immediate  effects  of  the  operation,  are  not  eDdar* 
lug, 

"3*  The  entire  removal  of  the  cerebellum  from  some  animals  does 
not  apparently  interfere  in  the  sUghtei^t  degree,  even  for  a  moment, 
with  the  regularity  and  order  of  their  movements. 

*'  8.  The  disorder  of  movements,  which  results  in  birds  and  mam- 

s  immediately  after  injury  of  the  cerebelhira,  U  not  due  to  any  loAg 
coordinating  power,  but  m  the  result  of  vertigov 

"4,  The  phenomena  of  cerebellar  dit*eafle  or  injury,  as  exhibited  in 
man, are  not  such  as  nhow  any  derangemvat  of  the  coordinating  power. 

**5.  In  those  diseases  of  which  the  chief  phenomeua  relate  to  de- 
laagement  of  the  coi>rdinating  power,  the  lesion  is  not  in  the  cerebel- 
loittt  and  the  symptoms  are  altogether  different  from  those  due  to  cere- 
Wllar  disease  or  injury/' — W.  A,  H.] 

Tlif  principal  lesions  which  may  affect  the  cerebelhira  are  tumors, 
hemorrhage,  softening,  and  scleroftis,  which  latter  sometimes  termmates 
m  atrophy  of  the  organ. 


TtrMOR«   OF  THE   CKRBBHLLtni. 


The  cerebelhim  may  be  the  seat  of  tumors  of  very  different  natttr«e« 
Tbofl  there  are  aneurisms  or  vascular  tumors,  parasitic  tumors  (eysticerci 
•oliinococci),  cancerous  tamors,  tabercles,  syphilitic  gummata,  sarco- 
mata, lipomata,  etc. 

It  i*  rarely  the  case  that  tumors  are  situated  in  the  cerebellum  with- 
out the  neighboring  parts  being  more  or  less  affected  by  compression. 
Tbas  it  is  that  the  different  instances  which  have  been  reported  pre- 
trot  variable  groups  of  symptoms  one  from  the  other  ;  and  in  the  future 
il  will  be  necessary  to  separate  with  more  exactness  than  has  yet  been 
4iofie  the  phenomena  which  are  tlie  results  of  legions  of  the  cerebellum 
from  those  which  are  due  to  the  compression  of  contiguous  organs. 

Ordinarily  those  patients  in  whom,  on  post-mortem  exaniinaiion,  a 
laaor  has  been  found  in  the  cerebellum,  have  presented,  as  an  initial 
qfinpCom,  pain,  generally  in  the  occipital  region,  accompanied  with 
nanaea  and  ob.stinate  vomiting.  Sooner  or  later  com©  troubles  of  mo- 
tilitj,  consisting  of  titubation,  the  impossibility  of  standing  erect,  a 
to  roll  o%'er  toward  one  side  or  the  other,  epileptiform  con- 
and  general  muscular  weakness,  which  does  not,  however,  or- 
dloartly  reai>h  the  extent  of  actual  paralysis.  Statistics  show  that,  in 
m  lai*ge  number  uf  caseR,  individuals  affected  with  cerebellar  disease 
hjlveeJihibited  some  form  of  circumscribed  paralysis,  either  uf  the  hemi- 
plagic  or  paraplegic  form.  But  such  phenomena  must,  in  general,  be  as- 
efibad  to  compression  exercised  on  the  motor  fibres  which  pass  through 
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the  cerebral  peduncles,  the  protuberance,  and  the  bulb,  by  a  tumor 
situated  in  the  vieiiiity  of  the  isthmus  of  the  eueephalon.  Derange- 
ment of  the  faculty  of  speech  and  tiTinors  of  the  tongue  and  lips  haTe 
also  been  noticed  in  a  lars^e  number  of  causes  of  tumor  of  the  cerebel- 
lum ;  and  amblyopia,  reaching  to  the  point  of  extreme  blindness,  is  also 
a  very  common  symptom^  M.  Raymond*  has  reported  a  case  of  a 
woman,  twenty-seven  years  old,  at  whose  post-mortem  examination  a 
tumor  was  found,  the  size  of  a  hen'**  egg,  which  was  situated  between 
the  two  lobes  of  the  cerebellum,  in  stich  a  position  that  it  separated 
one  from  the  other,  so  that  the  superior  vermis  was  notably  flattened  by 
the  pressure.  The  anterior  extremity  reached  as  far  as  the  tubercula 
fjuadrigemiua,  which  were  also  ct>Tn[u*es8ed.  Relative  to  the  poHition 
of  the  tumor  31.  Raymond  says  that  it  was  such  that  the  fourth 
ventricle  was  entirely  obliterated.  It  is  important,  in  view  of  the  pa- 
thogeny of  visual  trouble?*,  that  the  tubercula  quadrigemina  were 
entirely  destroyed,  and  that  the  ojitic  tracts  were  atrophied — facts 
which  sufficiently  account  for  the  amblyopia,  M.  Raymond  has  added 
the  abstracts  of  tifteen  other  cases  of  tumor  of  the  cerebellum,  accom- 
panied by  papillary  atr<jphy  with  amaurosis. 

From  the  compariiion  of  tliese  different  ca^es,  we  arc  warranted  in 
concluding  that  there  is  no  definite  connection  between  the  seat  of  a 
turaor  in  the  cerebellum  and  the  development  of  morbid  change  in  the 
optic  nervc.4.  We  knnw,  also,  that  atrophy  of  tlie  optic  nerves  is  met 
with  in  many  other  affections,  spinal  and  cerebral,  as  well  as  cerebel- 
lar. Of  sixty  cases  of  tumors  of  the  cerebellum,  collected  by  Maca- 
biau,'  forty  were  characterized  by  troubles  of  the  eyesight.  Generally 
these  consisted  of  a  more  or  less  complete  amaurosis,  the  result  of 
atrophy  of  the  optic  nerve.  In  other  cayes  the  pupils  were  dilated  or 
contracted,  or  there  was  deviation  of  the  eyeballs  to  one  si<le  or  the 
other. 

We  fherefore  perceive  that  the  symptomatology  of  tumors  of  the 
cerebellum  is  subject  to  great  differences- — a  fact  which  renders  the 
diagnosis  very  difficult ;  and  the  fact  must  not  be  lost  sight  of,  that  a 
neoplasm  of  great  size  may  be  developed  in  the  cerebellum,  and  not  be 
manifested  by  any  symptom  during  the  life  of  the  patient,  only  being 
brought  to  light  in  post-mortem  examination. 

[A  very  interesting  case  of  tumor  of  the  cerebellum  has  recently 
been  published  by  Prof.  Diodato  Borrelli,  of  the  Royal  Univeraity  of 
Naples,  In  this  instance  there  were  numerous  sarcomatous  growths 
over  the  whole  surface  cif  the  body,  and  after  death  similar  growths 
were  found  in  some  of  the  viscera,  the  spinal  cord,  the  cerebrum,  and 
notably  in  the  cerebellum.  The  compression  exerted  by  the  intra- 
cranial tumoi*s  had  been  sufficient  to  flatten  the  optic   thalami   and 

»  Gazette  Medicale  de  Pari*,  1871,  p.  871. 

•  "Des  tumeure  du  oervelet,'*  Thite  de  Parig,  1869. 
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Lgemina,  and  to  push  these  latter  out  of  tbeir  normal 

Two  tumora  were  found  in  the  cerebelliini :  one,  on  the  left  hemi- 
the  «is50  of  a  hen's  egg  ;  the  other,  much  smaller,  was  gituated 
the  periphery  of  the  right  lobe, 

But  it  is  not  m  much  to  the  morbid  anatomy  as  to  the  fiymptoms 
that  I  desire  in  this  connection  to  call  attention.  These  latter  were 
ohservcd  with  great  care  ;  and  though,  of  course,  they  were  in  part 
due  to  compression  of  neighboring  organs,  they  do  not  differ  in  this 
rt  from  those  likely  to  result  in  all  caties  of  tumors  of  any  part 
^the  encephaltnL 
The  patient's  countenance  wore  an  expression  of  pain  ;  his  eyes 
W€fe  from  time  to  time  tieized  with  spasms,  during  which  they  turned 
io  mil  <lirections  ;  his  gait  was  titubating  and  uncertain,  and  he  walked 
with  bis  feet  far  apart,  bo  as  to  increane  his  width  of  base  ;  there  was 
intenae  vertigo  ;  the  headache  was  agonizing,  and  wa^*  situated  in  the 
frontal  and  vertical  regions,  but  evt*n  more  decidedly  in  the  occipital 
region  ;  vomiting,  which  was  persistent  and  nnamcnablc  to  treatment, 
lod  a  tormenting  ])riiritu8,  were  also  present  ;  and  there  were  tonic 
of  the  Diu$clc8  of  the  neck,  by  which  the  head  w^aa  alrongly 
n>Cli6d  to  the  right. 

The  visual  power  was  dinunished,  though  not  eciually,  in  both  eyes, 
tad  the  bearing  was  siniilarly  affected.  The  otlier  special  senses  were 
Dot  deranged^  and  the  general  sensibility  of  the  body  was  apparently 
inti<'t.  Neither  was  there  any  notable  impairment  of  muscular  jRiwer, 
i^kfwgh  the  lower  extremities  were  somewhat  more  affected  in  ihis 
nf  than  the  upper.  ^Vs  to  the  mental  condition,  at  first  sight  it  ap- 
praredas  though  it  were  normal,  but  careful  obsenation  showed  that 
^JunkOrj  was  weakened.* — W.  A.  U.] 


II. 


HEMORRHAGES   OF   THE    CERBBEIl,rM» 

M.  Hillairet,  who  was  the  tirst  to  study  haemorrhages  of  the  cere- 
Mlttm  by  separating  them  from  those  occurring  in  other  parts  of  the 
Wy,  d\    '  lies  two  forms— the  one  sudden,  the  other  chronic  and 

In  the  sudden  form  the  patient  is  struck  with  an  apoplectic  shock, 
^d  dies  comatose  at  the  end  of  a  short,  time.  In  the  slow  form  the 
'fittfilUgikiiee  remains  intact,  the  patient  complains  of  headache,  gener- 
*My  ia  the  occipital  region,  and  vomiting  is  very  fre»iueut.     The  other 

•  th,  Borrelli  follows  hh  ftocount  of  thU  interesting  mm  with  a  very  full  bibliography 
^  tW  IHtnliii^  of  oervtwilar  tumors,  ood  a  thorougUy  wtUniigested  and  cridcal  esai^ 
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symptoms  consist  of  a  vert i*;i nous,  tit  uhaling  gait,  and  a  general  weak- 
ness  of  the  limbs,  difliculties  of  spwch,  and  troiiblt's  of  %-isJon.  Heml- 
plt?gia,  which  has  been  considered  a  eoinmon  symptom  of  lesion  of 
the  cerebellar  Bubetance  (llillairet),  shoidd  be  regar-led^  affording  to 
M*  Yulpian,  as  an  effect  of  tbe  compression  exercis^ed  by  htemorrhagic 
centres  on  the  motor  fasciculi  of  tbe  isthmus  of  tbe  eiiccpbalon. 

On  the  whole,  the  symptoms  of  cerebellar  hiemorrhage  are  the 
Hame  as  arc  observed  in  tumors  of  this  organ,  with  ihe  exception  that 
their  evolution  is  much  more  rapid.  In  fact,  even  in  the  slow  form  of 
the  disorder,  it  is  rare  that  the  patient  survives  more  than  a  few  days. 


Ill 


ATBOPllY    OF   THE    CEREBELLUM. 


Atbophy  of  the  cerebellum,  when  it  is  not  congenital,  is  general] 
consecutive  to  sclerosis  of  that  organ.  It  can  not  be  recognized  by  any 
positive  symptom.  Sometimes  it  is  met  with  in  epileptics.  M.  Du- 
guet  has  reported  three  examples  of  this  condition.  In  a  case  of  very 
pronounced  atrophy  of  the  cerebellum,  in  a  young  man  twenty-two 
years  of  age.  Max  lluppert '  has  noticed  during  life  epileptiform  con- 
vulsions, choreiform  agitation  of  the  muscles,  with  diminution  of  mus- 
cular force,  ditiicuUy  of  standing  erect,  titubation  during  walking,  and 
trouble  of  speech.  The  limbs,  which  were  not  paralyzed,  were  never- 
theless affected  with  incoordination  similar  to  the  same  symptom  as 
observed  in  ataxics. 

A  case  of  what  is  probably  .sclerosis  and  atrophy  of  the  cerebel- 
lum was  for  several  years  under  my  observation,  and  was  presented 
by  me  before  the  American  Neurological  Association  at  its  meeting  in 
June,  1877.' 

The  patient,  a  boy  about  four  years  of  age,  was  brought  to  my 
cUoique  at  the  University  Sledical  College  in  January,  1870.  He  waa 
apparently  in  good  health,  was  well  grown  for  his  age,  and  had  not 
been  subject  to  any  exhausting  disease.  As  he  sat  upon  a  chair,  he 
exhibited  no  indications  of  paralysis,  spasm,  or  incoordination.  He 
moved  both  legs  well  and  with  nonnal  force,  and  could  use  either 
hand  in  the  onilnary  way.  But  it  was  impossible  for  him  to  assume 
the  erect  posture,  and  when  he  att*'rapted  to  do  so  he  stood  in  a  pecnb 
iar,  one-8ided»  stooping  position,  the  left  arm  being  strongly  flexed 
against  the  side  of  the  chest,  while  the  right  was  thrown  out  behind 
him.      He  could  not  maintain  himself  on  his  feet  without  support- 
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'  "  Arcfaiv  fiir  PgydiittriD  und  Xervcnkninkhcium,*'  13.  iii.,  p.  98. 
'  "  On  a  Hitherto  Undcseribed  Form  of  Jluscukr  laooordJnatloii,* 
the  American  Xyurolo^cal  Association,  1877." 
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The  Attitude  is  shown  in  the  accompanying  woodcut,  Fig.  S4,  taken 
from  a  photograph. 

In  walking  be  was  able  to  direct  his  steps  with  a  certain  amount 
of  precision,  hut  yet  not  to  a  normal  extent.  He  appeared  also  to 
bare  more  difficulty  in  arresting  hit*  movements^  and  was  accordingly 
apt  to  come  up  violently  against  obstacles  which  were  m  his  way. 
Hifl  gait  was  rather  a  nm  than  a  walk,  and  he  often  fell  In  bringing 
the  case  before  the  class  I  expressed  the  provisional  opinion  that  it 

Fto.  84. 


one  of  chorea  paralytica^  but  further  examination,  and  the  ineffi- 
r  of  all  treatment,  »ot)n  caused  me  to  change  this  view. 
In  May  he  came  un<kT  the  charge  of  a  surgeon  who  circumcised 
bim,  under  the  irapresbion  that  the  case  was  one  of  reflex  incoordina- 
tion.    It  is  scarcely  necessary  to  say  that  the  operation  waa  ansae- 
cmifuL     T\l)en  he  appeared  before  the  Association,  in  June,  there  had 
been  a  gradual  advance  in  the  intensity  of  his  symptoms.     Yet,  not- 
wtthatanding  the  marked  incourdinatiou,  there  was  no  paralysis,   no 
—      derangement  of  sensiliility,  no  bladder  disturbance,  no  spasm,  no  dimi- 
H      nation  of  electric  excitability  of  the  musclea^  and  none  of  the  peculiar 

fiymptoms  indicative  of  sclerosis  of  any  part  of  the  cord, 
I  After  this  there  was  a  short  intermission  in  his  symptoms,  and  hia 

■      faiber  thought  he  was  recovering.     He  wrote  rae  to  that  effect,  Sep- 
I     tonb^r  7lh^  no  medicine  having  been  taken.     But  soon  afterward  ho 


DISEASES  OK  THE  BRAIN. 


again  relapsed,  an*!  his  contlition  gradually  became  worse,  WLen  T 
last  saw  him,  about  a  year  ago,  there  were  nystagmus  and  a  total  in- 
ability to  stand.  When  he  tried  to  do  so,  he  bent  over  till  his  head 
touched  the  floor,  and  thus  he  remained,  apparently  endeavoring  to 
stand  on  his  head.  When  be  wished  to  go  anywhere  in  the  room,  he 
lay  down  on  the  floor  and  rolled  toward  it,  turning  over  toward  the 
left  always.  About  this  time  Dr.  J,  S.  Jewell,  of  Chicago,  saw  the 
patient.  CorUiimed  examination  and  study  of  this  very  interesting 
case  lead  me  to  the  opinion  that  it  is  one  of  sclerosis  and  atrophy  of 
the  cerebellum. 


The  subject  of  the  diagnosis  of  diseases  of  the  brain  cannot  be 
passed  over  without  a  reference  to  the  masterly  work  of  Kothnagel ' 
on  the  subject,  even  if  that  reference  does  not  go  further  than  citing 
the  conclusions  at  which  he  arrives  : 


9^ 


Cerebellum, 

"  1.  Diseases  of  the  cerebellum  may  remain  completely  latent,  ai 
thus  be  incapable  of  being  diagnosticated.     This  Is  generally  the  case 
with  destructive  lesions  situated  in  one  hemisphere. 

'*  2.  LesioUH  of  slight  extent  may,  on  the  other  hand,  present  a 
very  variable  and  complicated  appearance. 

"  3.  The  most  characteristic  symptoms  of  cerebellar  affections  are 
incoordination*  a  titubating  gait,  and  intense  vertigo.  These  syrap 
toms  are,  however,  met  with  in  other  brain-diseases,  and  cannot,  there- 
fore, be  considered  pathognomonic.  It  is  by  a  consideration  of  all  the 
phenomena,  positive  and  negative,  that  the  diagnosis  of  cerebellar  dis- 
eases is  to  be  made. 

"4,  Cerebellar  staggering  always  denotes  the  involvement  of  the 
middle  lobe,  whether  this  be  the  primary  situation  of  the  lesion  or  an 
implication  (funetitmal  als*;)  through  pressure, 

"5.  At  the  same  time,  incourdination  and  vertigo  may  be  absent 
in  diseases  of  the  cerebellum  situated  mainly  in  the  hemispheres,  as  is 
also  the  case  sometimes  with  tumors  the  seat  of  which  is  the  vermis. 
If  in  such  a  case  we  feel  justified  on  other  grounds  in  suspecting  the 
existence  of  a  lesion  in  the  posterior  encephalic  region  below  the  ten- 
torium^  we  can  never,  with  any  approach  to  certainty,  diagnosticate 
the  existence  of  either  primary  or  secondary  diseases  of  the  cerebel- 
lum<  Its  implicalion  under  such  circumstances  is  possible,  but  is  by 
no  means  a  matter  of  certainty. 

**6.  In  addition  to  the  symptoms  given  uuder  section  3,  there  are 
some  others  which  can  be  considered  as  indicating  the  existence  of  ft 
disturbance  of  the  functions  of  the  cerebellum,  and  hence  the  presence 

'  **  Topiecbe  diagnostik  dep  Gchirnkrankiifiton  ;  elne  klinische  Stodie,"  Berlin,  1879- 
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s  of  this  organ.  Perhaps  certain  derangements  of  Bpeech  (an- 
in  cases  of  extensive  atrophy  of  the  cerebellum  may  be  so 
rdetl,  but  yet  there  is  no  surety  on  the  aubject. 
••  7.  Vomiting,  when  eon.^taiit  and  severe,  may  in  some  cases  sup- 
port tho  diagnosis  of  a  cerebellar  disease,  but  it  is  not  conclusive  of 
such  a  condition,  for  it  is  often  an  accompaniment  of  other  encephaliu 
ftffections.  It  is  lacking  in  all  cases  of  destructive  lesions,  and  is  not 
t  constiuicy  in  those  due  to  pressure  from  diseased  contiguous  organs* 
"8.  llje  like  is  true  also  of  amblyopia  and  amaurosis,  and  of 
eboked  di^k  and  optic  neuro-retinitis. 

"9»  Headache  is  likewise  only  met  with  in  casea  of  pressure  from 
diBMued  contiguous  organs.  Its  fixed  situation  in  the  posterior  cra- 
nial region  may  in  some  cases  indicate  the  existence  of  a  cerebellar 
4tMaaey  but  it  is  no  more  pathognomonic  of  such  an  affection  than  its 
presence  in  the  frontal  region  would  indicate  a  healthy  cerebellum. 
10,  The  mojst  diverse  derangements  of  the  mutor  and  sensory 
ml  and  spinal  nerves  may  exist  in  ciinjuiiction  with  cerebellar 
but  only  in  cases  of  lesions  due  to  pressure.  They  are  not, 
thefefore,  in  instances  of  disease  of  the  cerebelhnn;  of  any  diagnostic 
iQiportance.  On  the  contrary,  they  are  very  apt  to  lead  to  errors  of 
diAgnoflia,  Still,  however,  if  we  can,  out  of  all  the  symptom*,  select 
««ne  one  of  derangement  of  motor  or  sensory  nerves,  we  may  find 
important  indications  toward  the  exact  localization  of  the  lesion. 
Thus,  fur  instance,  paralysis  **f  the  whole  of  the  right  facial  nerve 
miUcates  the  existence  of  a  tumor  on  the  corresponding  side,  and  de- 
cided hemiplegia  its  seat  on  the  basilar  surface.  Generally,  how- 
ever, we  must  be  careful  not  to  draw  definite  conclusions  in  this 
U 
**ll,  P^ycbieal  derangements  are  absent.  Only  under  the  general 
eonditions  which  exist  in  all  brain-lesions,  whatever  their  situation, 
«e  we  apt  to  meet  with  them  in  affections  of  the  cerebellum,  Never- 
ihflesa,  they  are  probably  ordinary  phenomena  in  general  atrophy  of 
li^  cwgan.** 

Crura  CerebeUL 

**!,  Stationary  destroying  lesions  of  the  cms-cerebelli,  pro<lucing 
destruction  of  the  same,  cause  no  characteristic  symptoms  of 
ic  valne. 

**aj.  Irritative  lesions  alone  produce  such  sjTnptoms,  and  then  only 
vben  the  connection  of  the  crus  with  the  cerebellum  is  not  interfered 
wtth*     Hifmorrhages  only  produce  symptoms  in  tht»  beginning. 

**3.  These  symptoms  consist  in  forced  positions  of  the  trunk,  head, 
and  eyes,  rotatory  motions  on  the  long  axis  of  the  body,  and  in  vertigo, 
with  the  inclination  to  fall  to  one  side. 

**  4.  Of  the  foregoing  symptoms,  the  only  ones  which  are  character- 

c  ari«  thf  poHihoM  of  the  iy*'s  and  rotatory  movements  of  the  body 
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observed  by  Nonat,  as  all  the  rust,  su  far  as  ihey  have  been  c 
noticed,  have  been  recognized  as  being  due  aUo  to  <;>tlier  loeatized 
lesions, 

•*  5.  On  the  contrary,  the  turning  of  the  body,  together  with  a  like 
movement  of  the  head  and  eyes,  indicateg  the  existenee  of  a  cruy- 
eerebellar  legion. 

'*  6.  The  direction  of  these  iiiovementH  is  eometimes  toward  the 
healthy  side  and  sonietimea  toward  the  diseased  side,  but  as  yet  the 
eause  of  these  differences  is  not  known. 

"7.  Whether  or  not  disturbauces  of  coordination  and  ataxia  re-sult 
from  lesions  of  the  criis-cerebelli,  is  not  yet  ascertained. 

"8.  The  foregoing  remarks  refer  entirely  to  the  median  crus  to  the 
pons.  There  is  nothing  to  be  said  relative  to  the  anterior  and  pos- 
terior crura.'* 

**  1.  Stationary  intrapontine  destructive  lesions  derange  in  their 
functions  the  motor,  sensory,  and  vaso-motor  nerves  of  the  extremities, 
and  the  fifth,  sixth,  seventh,  eighth  (?),  eleventh  (?),  and  twelfth  cere- 
bral nerves.  Pressure-leaions  may  cause  derangement  of  function  in 
the  ninth  and  tenth  cerebral  ncrv^ea. 

'*  2,  The  number  of  nerves  involved  varies  greatly  in  individual 
cases — according  to  the  size  and  exact  seat  of  the  lesion.  Still,  we 
cannot  at  present  determine  with  any  accuracy,  from  the  implication 
of  any  otie  nerve,  which  part  (in  cross-section)  of  the  pons  is  the  aeat 
of  the  lesion. 

"  3.  In  many  cases  non-progressive  lesions  of  the  pons  produce  the 
game  group  of  symptoms  as  others  located  in  the  cerebrum,  and  can- 
not be  distinguished  from  them. 

"4.  Dirticulties  of  artifulation,  and  even  inability  to  speak,  are 
more  frequent  in  cases  of  lesions  of  the  pons  than  in  other  localised 
affections,  except  in  those  of  the  medulla  oblongata.  These,  when 
existing  in  conjunction  with  the  group  of  symptoms  referred  to  under 
section  3,  indicate  with  some  degree  of  probability  a  lesion  of  the 
pons. 

**  5.  The  whole  group  of  diseases  of  the  pons,  destructive  lesions  as 
well  as  tumors,  have  an  individual  character  when  accompanied  by 
cross-paralysis.  This,  when  present,  is  a  most  important  diagnostic 
sign.  Nevertheless,  it  is  not  pathognomonic  of  affections  of  the  pons, 
as  it  may  also  occur  in  the  course  of  basilar  affections.  In  the  latter 
case,  however,  we  have  slowly-advancing  disorders,  such  as  tumors 
and  chronic  meningitis,  Tlic  quick  and  sudden  onset  of  a  well-markeil 
form  of  cross-paralysis  is  a  pretty  certain  indication  of  the  existence  of 
an  intra|iontine  lesion, 

**6.  This  cross-paralysis  involves  the  motor  and  sensory  nerves  of 
the  extremities  on  the  side  opposite  to  that  of  the  lesion,  and  the 
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trt^minus  abrliicens,  facial  (auditory  ?),  ami  hvpoglosjijus,  on  the  side 
corrvsjionding  to  that  of  the  legion,  Witbin  this  range,  the  form  of 
the  cross-paralysL4  may  vary  grently  in  individual  cases. 

**  7.  The  motor  and  seiisury  (and  vaso-motor  ?)  paralysis  of  the 
extremitiei»  is  always  on  the  siiie  opposite^  to  tbut  of  the  luaion.  Tht* 
certjhral  ner%*es  mentioned  in  eeetion  C  are  sometimes  affected  on  tbt? 
opposite  side,  and  sometimes  on  the  same  side  as  the  lesion.  The 
paralysis  of  the  facial  is  on  the  same  side. 

"H.  Whether  or  not  the  conjugate  ocular  paralysis*  of  the  external 
reetus  muscle  of  the  same  side  and  the  internal  rectus  of  the  opposite 
uide  ift  an  indication  of  the  existence  of  a  lesion  of  the  pons,  is  still  an 
open  question. 

**  9,  It  is  true  that  anaesthesia  in  lesions  of  the  pons  is  in  proportion 
somewhat  more  frequent  than  in  lesions  of  the  cerebrum.  Still,  this 
fact  is  of  no  iin|>ortanco  as  a  diagnostic  sign.  So  far  as  relates  to  the 
implication  of  special  nerves,  it  may  he  said  that,  if  the  ahducens  he 
pAraly7.ed,  and  the  other  symptoms  indicate  at  the  same  time  the  exist- 
vnce  of  an  intracerebral  lesion,  tbis  will  almost  certainly  be  located  in 
the  pon«. 

L  "  1<K  Difficulty  of  swallowinfi:  is  of  no  great  imi)ortauce  as  a  diag- 
loitic  mark.  It  may  sometimes  assist  in  the  formation  of  an  opinion, 
but  cannot  be  the  foundation  for  one. 

**  11.  Tlie  same  is  trne  as  regards  disturbances  of  respiration  and  of 
the  circulation. 

•*  12,  Ataxia  is  seldom  found  in  affections  of  the  pons,  but  when 
present  is  not  contraindicative  of  their  existence.  Still,  it  is  so  rarely 
met  with,  so  very  rarely  in  comparison  with  its  frequency  in  cerebellar 
leftions,  that  it  cannot  take  a  high  position  as  a  diagnostic  mark. 

**  13.  Other  motor  phenomena,  such  as  compulsory  movements,  a 
tendency  to  go  backward,  swinging  movements  of  the  extremities,  and 
the  like,  are  in  the  present  state  of  knowledge  more  curious  than  vulii- 
»hlp  as  diagnostic  marks.  Lying  on  one  side,  and  lateral  movemenls 
of  vanrius  kinds,  have  not  yet  been  observed  in  man  unless  with  the 
implication  of  the  crus-cerebelli. 

**  14.  Spastic  phenomena  of  individual  muscles  are  seldom  encoun- 
jtered,  and  are  only  <»f  importance  as  aids  to  diagnosis  when  aecompa- 
iM  by  particular  groups  of  symptoms  (trismus,  for  instance). 

"16,  General  epileptiform  convulsions  are  only  of  diagnostic  value 
■^mi  af  haemorrhage  and  embolism.  They  are  not  present  in  sta- 
tknuy  Icftions  ami  in  tumors. 

**  16.  Symptoms  connected  with  sensation  are  not  probable  in  c:ises 
of  affections  of  the  pons,     Aa  regards  the  auditory  nerve,  the  number 
of  olifienrations  is  as  yet  too  few  to  enable  us  to  arrive  at  detinite  cod- 
.  cittiuoiis.    Nevertheless,  loss  of  hearing  on  une  side  must  be  considered 
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occurring  in  the  course  uf  an  apoplectic  attack  point  to  the  pons  as  tic 
probable  seat  of  the  lesion, 

**  IT,  Vomiting,  headache,  and  vertigo,  occur  in  pressure-lcsiona, 
under  the  same  conditions  aa  when  thev  are  the  result  of  disease  of 
other  parts  of  the  brain," 

Medulla  Oblongata. 

**  1.  The  diagnosis  of  lesions  of  the  medulla  oblongata  cannot  be 
made  with  any  degree  of  certainty*  Generally  tbere  is  not  even  a 
suspicion  of  such  a  localizatian,  aH  the  only  phenomenon  due  to  eueh  a 
lesion  ia  paralysis  of  the  extremities,  Turaorri  appear  sometimes  to  be 
entirely  latent. 

"2.  The  most  important  and  characteristic  symptoms  of  lesion  of 
the  bulb  are  those  due  to  implication  of  nerve- roots.  These  consist  of 
dysrostheBia,  anjesthesia,  dysphagia,  aphonia,  and  disturbances  of  respi- 
ration and  of  the  circulation.  On  the  other  hand,  destroying  lesions 
much  less  fre<piently  produce  disturbances  of  the  inferior  facial  branch 
than  is  the  case  in  chronic  progressive  bulbar  paralysis. 

'*3.  Of  the  above-named  phenomena,  aphonia  and  respiratory  and 
circulatory  disturbances  are  of  much  more  importance  as  aids  to  diag- 
nosis, since  they  are  not  observed  as  symptoms  of  destroying  lesions  of 
other  parts  of  the  brain. 

**4,  If  any  one  of  the  symptoms  mentioned  under  section  2  be 
wanting,  it  aids  us  in  li>cating  more  exactly  the  seat  of  the  lesion.  It 
also  helps  us  t<Mlistinguish  the  lesion  from  that  producing  the  compli* 
cated  condition  known  as  jirogresaivo  bulbar  paralysis, 

t'5.  The  extremities  are  very  often  involved,  and  generally  in  the 
form  of  motor  paralysis,  either  as  hemiplegia  or  paraplegia.  Well- 
marked  amesthesias  have  not  as  yet  been  observed, 

'*  0.  But  in  the  presence  of  an  apparently  t}^>ical  case  of  *  apoplecti- 
form bulbar  paralysis'  it  is  necessary  to  be  cautious  in  forming  a  diag- 
nosis, as  a  quite  aiialogous  group  of  symptoms  may,  although  seldom^ 
be  developed  as  the  ecmsequence  of  lesion  of  the  cerebrum.  For  the 
distinction  between  fhe  two,  perhaps  the  existence  of  reflex  actions, 
and  absence  of  aphonia  and  circulatory  and  respiratory  disturbances 
in  the  latter,  must  be  taken  into  conBideration." 

Ctrcbral  PedKncks, 

**  L  That  lesions  of  the  cerebral  peduncles  give  rise  to  welbmarketl 
symptoms,  cannot  be  said  with  absolute  certainty. 

**2,  Motor,  sensor}',  and  vaso-mutor  tracts  maybe  involved  by  le- 
sions of  the  cerebral  peduncles.  Whether  all  these,  or  one  or  other  of 
them,  be  affected  at  the  same  time^  depends  on  the  extent  and  vitna- 
tion  of  the  lesion. 

*^3.  The  paralysis  is  manifested  in  the  nerve* tracts  of  the  extrcuii* 
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ties  of  the  oppo»ite  side  (very  seldom  there  aIone)»  and  in  tbe  facial, 
bjpoglo^al,  and  trigeminus,  also,  of  the  opposito  side. 

**4.  Tbe  phenomena  mentioned  under  Ki-etions  2  and  3  afiford  no 
diagnostic  marki)  of  disease  of  the  ernra  cerebri,  as  they  are  also  mani- 
fested in  diseases  of  the  upper  part  of  the  pons  or  of  the  corpus  stria- 
tum. 

" 5,  The  eharaL*teristic  symptom  is  ii  paralysis  of  tht;  oculo-motor 
flterve  of  the  same  side,  in  conjunction  with  paralysis  of  the  nerves  of 
tlie  upper  and  lower  extremities,  or  facial,  of  the  opposite  side  [cross- 
panJysis].  This  alternate  paralysis  may  exist  in  eouj unction  with 
huMi]  morbid  processes.  A  lesion  of  the  pedutule  may  only  with  con- 
fidence be  suspected  when  they  occur  sudilenly  and  at  the  same  time. 
Tumors  may  occasionally  cause  paralysis  of  the  opposite  ouulo-raotor. 

"6.  Motor  and  sensory  disturbances  of  single  nerve-tracts  occur 
only  aa  consequences  of  tumors,  and  are  of  no  importance  as  character- 
istie  Biarks  for  diagnosis  of  tbe  exact  seat  of  the  lesion, 

**7.  Abnormalities  in  the  exeretioQ  of  urine  are  of  no  diagnostic 

TAlnc.** 

Tuberciflu  Quadnf/em tna. 

**  1,  The  diagnosis  of  lesions  of  the  tubercula  quadrigemina  is  very 
itiffieiilt  and  uncertain,  for  the  reason  that  tbe  symptoms  are  some- 
tiw€B  exceedingly  ambiguous  and  at  others  scarcely  noticeable, 

**  2,  From  a  consideration  of  tbe  results  of  our  present  exp*eriencc 
it  Appears  that  tbe  symptoms  due  to  lesion  of  tbe  anterior  and  poste- 
rior pair  respectively  are  different.     Tlie  implication  of  the  anterior 
piEr  (s  few  cases  are  in  opposition)  is  accomjiauied  with  diminution  of 
tbft  tMise  of  sight,  or  even  blindness.     This  symptom  is,  however,  of 
wy  ambiguous  character,  and  must  not  be  necessarily  referred  to 
kdon  of  the  tubercula  quadrigemina  unless  it  is  of  sudden  develop- 
netit  and  accompanied  with  choked  disk,  optic  neuritis,  and  optic 
abopbjr ;  for^  although  these  changes  are  due  to  tumors  of  these  or- 
pm,  they  also  occur  from  tumors  of  other  parts  of  the  brain.     The 
dia^oaUc  value  of  amaurosis  appears  to  us  as  of  most  importance  un- 
der tbe  following  circumstances  r  when  it  is  sudden  and  acute,  with 
floo^mability  of  tbe  pupils,  accompanied  with  other  symptoms  of  b»- 
o«ra  of  the  brain  and  with  negative  ophthalmoscopic  results. 

"4,  Leaions  of  the  posterior  pair  are  accompanied,  but  m*t  always, 
*ith  panlyfM  or  paresis  of  tbe  ooulo  motor  nerve.  Its  existence  is 
lot,  liowerer,  any  more  than  its  absence,  an  infallible  mark  for  diag- 

'*5.  GreAt  imjM)rtanco  is  to  be  attached  to  tbe  character  and  ap* 
P«V»ncc  of  the  oculomotor  disturbance — a  unilateral  paralysU  may 
^i»l  from  a  bilateral  lesion,  and,  when  unaccompanied  with  alternati: 
P^tlvsis  of  the  extremities,  poiota  to  the  tubercula  quadrigemina  as 
^  orgaiM  imrolved. 
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**  6.  Tbis  bilateral  implication  of  the  motorea  oculorum  appears  le 
be  Boraetimes  due  to  a  unilateral  lesion  of  the  tubercula  quadrigeminik 

"7.  Relative  to  the  Htate  of  the  pupil  nothing  exact  is  known.  It 
appears,  however,  that  lesion  of  the  anterior  pair  arrefits  its  reactions. 

*'8.  From  lesions  of  the  posterior  pair  it  appears  that  disturbances 
of  equilibrium  and  coord inatiou  may-  result,  similar  to  those  due  to 
cerebellar  disorders." 

Thalami  Optici. 

*'  1.  Relative  to  the  majority  of  the  symptoms  regarded  as  being 
due  to  lesions  of  the  thalamus,  it  is  very  doubtful  if  they  have  a  direct 
relation  to  this  organ,  or  only  oeour  indirectly  through  implication  of 
neighboring  cerebral  parts.  Other  manifestations,  really  the  result  of 
thalamic  lesion,  are  of  uncertain  import,  or  they  occur  also  from  dia- 
case  of  other  encephalic  organs. 

"2.  From  which  it  follows  that  a  certain  diagnosis  of  an  isolated 
thalaniii"  lesion  is,  in  the  present  state  of  our  knowledge,  in  the  ma- 
jority of  cases  impossible.  Only  under  a  very  favorable  combination 
of  circumstances  is  it  possible  to  arrive  at  a  definite  conclusion. 

"3.  Motor  paralysis  cannot,  in  our  opinion,  support  the  idea  of  a 
possible  thalamic  lesion.     On  the  contrary,  when  paralysis  exists  we 
must  suppose  other  parts  to  bo  involved,  even  if  the  thalamus  \a 
principal  seat  of  the  lesion, 

'^4,  The  like  is  true  of  sensory  paralysis.  If,  through  the  relatioiw 
which  exist  between  injuries  of  the  part  of  the  intemal  capsule  near 
the  thalamus,  and  sensibility,  it  is  sometimes  concluded  that  the  lesion 
is  situated  near  the  thalamus  or  in  it  (in  such  a  manner  that  the  inter 
nal  capsule  is  also  implicated),  we  even  then  are  not  warranted  in  di- 
agnostieating  the  exi*!tenee  of  a  thalamic  lesion. 

**  5.  That  which  is  said  under  section  4  is  true  also  of  vaso- 
tracts. 

"  6»  Disturbances  of  sight  may  occur  through  lesion  of  the  posted 
rior  third  of  the  thalamus  ;  whether,  however^  this  be  crossed  amblyopia 
or  homomymous  hemiopia,  cannot  yet  be  determined  with  certainty. 
But  such  visual  disturbances  do  not  indicate  with  any  degree  of  sure- 
ness  the  existence  of  thalamic  lesions,  as  they  may  occur  with  other 
localized  bra  in -diseases,  such  as  those  of  the  occipital  lobes,  corpon 
quadrigemina,  and  optic  tracts. 

**7,  A  peculiar  series  of  irritative  motor  disturbances,  sucb  as 
hemiehorea,  athetosis,  and  unilateral  tremor,  are  posaibly  due  to  thala* 
mie  lesioru  Nevertheless,  if  this  fact  were  definitely  established,  theae 
phenomena  would,  even  in  undoubted  cases  of  thalamic  di8€ase,  be  of 
little  value  diagnostically,  as  they  may  occur  when  the  lesion  has  a 
very  different  location. 

**  6.  That  a  diminution  or  increase  of  reflex  excitability  indicates 
disease  of  the  thalamus  is  incorrect. 
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**  9,  Pomibly,  disturbances  of  the  muscular  sense,  and — 
"10.   Disorders  of  psycho-niotor  reflex  actions,  are  indications  of 
thalamic  lesions.     Further  observations  and  investigations  are,  how- 
erer,  necessary  on  these  points. 

'*  Taking  everything  into  consideration,  in  the  present  state  of  our 
luiowle^lge,  a  lesion  of  the  optic  thalamus  may,  perhaps,  under  a  par* 
ticutarly  favorable  combination  of  circumstances,  bu  diagnosticated, 
if  the  conditions  stated  under  sections  0,  7,  9,  and  10,  be  present,  but 
even  then  this  cannot  bo  done  with  certainty*" 

Corpora  Striata, 

**  1..  Destroying  lesions  of  the  corpus  striatum  may  prcnluce  crossed 
motor,  eensory,  and  vaso-motor  paralyses. 

'*2^  If  the  lesion  be  not  too  small,  motor  hemiplegia  is  oniformly 

It. 
**S,  This  hemiplegia  may  gradually  disappear  if  the  lenticular  or 
cAiidAte  nucleus  be  alone  involved.     It  remains,  however,  if  the  inter- 
capeule  be  involved,  whether  alone  or  in  conjunction  with  the  gray 
>l©i.     In  these  permanent  paralyses — that  is  to  say,  those  due  to 
of  the  internal  capsule^ — there  is  often  subsequently  secondary 
itiscQlar  contraction. 

"4.  The  motor  hL-miplegia  resulting  from  stationary  destructive 
lesions  affects  ctmstantly  both  extremities  of  one  side  and  the  inferior 
bfuneb  of  the  facial  nerve.     Usually  the  muscles  of  the  trunk  are  also 
rendered  paretic.     The  hypoglossal  is  either  not  at  all  or  only  in  the 
finoing  affected.     Its  implication  is  seldmn  permanent. 
**  Id  rare  eases  the  extremities  or  tht-  facial  are  alone  involved- 
"5.  The  symptoms  of  lesion  of  the  lenticular  nucleus  are  not  of 
I  f'bamcter  as  to  admit  of  their  distinction  from  those  due  to 
m  of  the  caudate  nucleus. 
**6u  Motor  paralysis  is  the  sole  symptom,  if  the  lesion  is  situated 
only  in  the  antA*rior  third  of  the  corpus  striatum  in  the  region  supplied 
by  the  lenticular  stririted  artery. 

*'7.  In  some  cases  hieraianfesthesia  is  an   accompaniment  of  the 
liplegia.     This  is  characterized   by  the   fact  that  along  with  the 
«itt«ii4*ous  aniPMthesia  the  nerves  of  special  sense — sight,  hearing,  taste, 
;aiid  pmell — on  the  corresponding  side  are  affected  ;  still,  these  latter 
not   necessary  features  in  haemianresthesia  due  to  lesions  of  the 

strialum,  as  the  condition  is  generally  contine^l  to  the  skin. 
*H,  Tlie  hfpraiana*sthcsiH  shows  the  implication  of  the  most  poste* 
rior  part  of  the  internal  capsule  with  the  contiguous  part  of  the  co- 
»iia  radiala  i  still,  lesions  may  exist  in  the  posterior  part  of  the  inter- 
capsule  between  the  optio  thalamus  and  the  Kniticular  nucleus 
viliiout  the  production  of  am^sthesia. 

**9.  Generally  the  hemiplegia  and   the  hn^miamestheaia  exist  to- 
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gether.     It  is  only  occasionally  that  the  first  riisappears  and  thai 
latter  remains. 

'*  10.  Occasionally  distarbances  in  the  functions  of  vaso-motor 
innervation— increased  temperiiturt-,  redness,  etc. — occur  in  the  para- 
lyzed partR,  These  indicate  the  implication  of  the  posterior  portion 
of  the  internal  capsule. 

"IL  llemichorea  often  occurs  in  conjunction  with  biemiansBsthe- 
sia.  Nevertheless^  its  relations  to  the  corpus  striatum  cannot  at  pren- 
ent  be  determined  with  accuracy." 

Centrum  Ovale. 

In  regard  to  lesions  of  the  white  substance  of  the  brain^ — constitute 
ing  the  centrum^  no  very  definite  conclusions  are  reached  by  Nothna- 
gel.  Thus  stationary  destroying  lesions  of  occipital,  spheroidal,  and 
anterior  and  middle  frontal  portions^  give  rise  to  no  well-marked  *tyrap- 
toms.     The  same  is  true  of  pressure-lesions. 

The  most  important  symptom  is  that  resulting  from  lesions  of  the 
anterior  and  posterior  central  regions^ — motor  paralysis  of  the  oppo- 
site side,  like  that  caused  by  lesions  of  the  corpus  striatum  or  cortex. 

Aphasia  is  a  probable  symptom  of  lesion  of  the  while  substance  of 
the  foot  of  the  third  frontal  convolution. 

77^*?  Cortex, 

"  1.  Disease  of  the  surface  of  the  brain— that  is,  of  the  gray  sub- 
stance and  the  immediately  contiguous  white  substance — produces  in 
one  group  of  cases  deci<leil  symptoms,  in  another  they  are  without 
symptoms,  remaining  latent. 

*'2.  Psychical  derangements  indicate,  in  general,  disease  of  the  su- 
perficies of  the  brain  (Ilirnoberffiicbe),  but  exact  localization  cannut  an 
yet  be  maile. 

*'ii,  Dv^phasic  and  aphasic  symptoms  indicate  disease  of  the  cor* 
tex." 

This  assertion  is  not  absolutely  correct,  for  lesions  without  direct 
implication  of  the  cortex  may,  under  certain  conditions,  occasionally 
produce  aphasia  (as,  for  example,  of  the  centrum  ovale).  Neverthe- 
less, such  cases  are  so  rare,  and  the  proportion  is  so  small,  that  for  all 
purposes  of  clinical  diagnosis  the  proposition  under  section  3  may  be 
accepted. 

*'4.  In  simple  ataxic  aphasia  the  third  left  frontal  convolution  h 
the  first  locality  to  be  thought  of,  and  next  the  island  of  ReiL 

"This  proposition  is  of  course  true  also  for  amnesic  or  atoxi-amncv 
aic  disturbances  of  speech. 

*'  5.  If,  as  some  observations  seem  to  show,  affections  of  other  part^^ 
of  the  brain  may  cause  apliasia,  this  is  so  seldom  the  case  that  the  lo- 
cation assigned  under  section  4  should  always  be  the  first  brought  to 
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mind.  Besides,  it  h  impoftsible,  frani  tht!  character  of  the  disturb- 
ance of  speech,  to  determine  the  exact  seat  of  the  lesion. 

"6.  Word-deafnesst  indicates  with  great  probahility  a  lesion  of  the 
left  parietal  lobe,  especially  of  the  first  temporal  convolution. 

"7.  Hemiopia  does  not  of  itself  indicate  the  existence  of  a  cortical 
leition.  At  best  we  can  only  suspect  such,  and  then  probably  in  the 
occipital  lobe,  when  the  cunditiou  in  question  is  developed  suddenly^ 
M  a  single  symptom,  and  with  entirely  negative  ojihthalmoscopical 
phenomena — perhaps  after  an  apoplectic  attack. 

"  H.  Unilateral  disturbances  of  vinion  may  occur  as  the  consequence 
of  teaions  of  the  superficies  of  the  brain.  Hitherto  they  have  only 
been  observed  with  diffused  cortical  lesious,  such  a«  progressive  pa- 
rmljsis  and  cysticerci.  As  to  their  importance  in  locative  diagnosis, 
QothiDg  of  any  poeitiveness  can  bo  said, 

"9.  Sensory  disturbances  of  the  skin  have  as  yet  no  impoitance  in 
the  diagnosis  of  diseases  of  the  cortex. 

**  10,  With  great  hesitation  we  make  the  suggestion  that  unilateral 
dUturbance  of  the  muscular  sense,  when  it  appears  by  itself  without 
attendant  phenomena,  perhaps  indicates  the  existence  of  a  lesion  of 
the  parietal  lobe. 

•*n.  Motor  derangeracnis  occur  in  conjunction  with  cortical  le- 
itionB^  and  under  certain  circumstances  may  by  their  character  enlight- 
en as  in  regard  to  the  latter. 

"  12.  Sometiinejs  the  paralysis  appears  as  a  simple  hemiplegia,  such 
as  ia  ordinarily  the  result  of  a  lesion  of  the  corpus  striatum,  with  or 
without  secondary  contractions  in  the  paralyzed  extremities.  In  this 
cane  the  diagnosis  is  impossible.  Nevertheless,  the  belief  that  a  corti- 
ral  leeion  existed  would  be  strengthened  if  there  were  also  aphasia. 
But  even  then  the  m<tt<ir  paralysis  might  be  due  to  a  lesion  of 
the  third  frontal  convolution  coexisting  with  one  of  the  corpus  slria- 
tam. 

*•  If,  in  connection  with  paralysis  of  the  extremities  and  the  facial 
anil  the  hypoglossal  nerves,  there  is  ptosis,  it  ts  probable  that  a  corti- 
cml  leAion  exists. 

"On  the  contrary*  decided  disturbances  of  sensibility  occurring  in 
eonjttnction  with  motor  hemiplegia  indic4ite  either  that  the  lesion  m 
oofttcal,  or  that,  if  it  is,  it  is  extensive,  and  extends  deeply  into 

white  substance  of  the  centrum  ovale. 

**13.  Relatively,  paralyses  due  to  lesions  of  the  cortex  are  often 
iiKMioplegiaSy  partial  hemiplegias,  isolated  paralyses  of  the  facial,  the 
bjrpogloflaal,  and  the  nerves  of  the  arm  (rarely  of  the  leg),  or  of  the 
arm  and  leg,  or  arm  and  face. 

'*  14,  These  monoplegias,  their  intracerebral  origin  being  first  de- 
iennine>d,  indicate,  not  with  absolute  certainty  but  with  great  proba- 
bility, a  cortical  lesion. 


.D\SB^' 


S^^ 


0? 


tl\^ 


jBA^n^- 


laJ* 


ibeft*^ 


«^ 


^lesiov^-.  ^^^^^UveV 


cortex-         .V*\  ^^^'''  1^^  *^'  ate  l^^^*^'^^  .ecurtv^^ 

*V»»*  *,>,e  ta<^e-     ^       It  ttv»V  ^'  *toto  ^*'*'*^^ InoT  <^«^"" 


■inA^'^*''*'*  not '^'^'^^''^  B 


SECTION  II. 


DISEASES  OF  THE  SPINAL  COED 


CHAPTER  I. 


SPllTAL    C0XOE8TIOS. 


I 


Tbough  congestian  of  the  spinal  cord,  like  that  of  the  brain,  is  of 
two  kinds,  actif^e  and  passive,  yet  the  symptoms  and  general  course  of 
the  two  varieties  are  so  generally  alikO)  that  nothing  would  be  gained 
by  considering  them  aepaiately. 

Symptoms. — The  sjTnptoms  of  spinal  congestion  are  referable  to  the 
eord  and  to  those  parts  of  the  body  below  the  seat  of  the  lesion.  The 
most  prominent  local  phenomenon  is  pain,  which  is  rarely  acute,  but  is 
decfsribed  as  a  dull,  aching  sensation  similar  to  that  experienced  in  the 
biek  after  severe  and  long-continued  muscular  exertion  in  a  stooping 
attitude.  This  pain  is  increased  by  the  recumbent  posture  and  by  stand- 
ing, if  the  lower  part  of  the  cord  be  its  sent ;  but  pressure,  if  steadily 
applied,  does  not  augment  it.  A  sudden  blow  or  a  shock,  suoh  as  that 
piodnoed  by  making  a  false  step,  aggravates  it  to  a  considerable  e«^ 


A  aenaatioD  of  heat  is  occasionally  experienced  in  the  cord,  which  is 
not  unpleaaant,  and  which  is  not  aflected  by  pressure. 

With  the  local  symptoms  there  are  others  still  more  notable  pex- 
etlved  ID  the  parts  of  the  body  below  the  seat  of  the  disease.  Thua^  if 
aa  is  very  generally  the  case,  the  lesion  be  situated  in  the  dorsal  or  lum- 
bal* region,  there  are  disturbances  of  sensibility  and  motility  in  the 
bwor  extremities.  The  various  sensations  indicating  amesthesia  are 
pnsent,  and  are  usually  first  experienced  in  the  skin  covering  the  under 
fltffaoe  of  the  toes.  Formication,  ^'  pins  and  needles,"  tingling,  and  a 
fowling  aa  if  the  toes  are  swollen,  are  noticed.  It  is  rarely  the  case 
thai  the  aniesthesia  is  complete.  Ita  extent  and  exaot  situation  may 
be  accurately  determined  by  the  lesthesiometer. 
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Sometimes  there  is  hypenesthcsia,  and  occasionally  both  conditions 
ooexiat*  The  extent  of  either  may  be  defiaitely measured  with  the 
testhesiometer.  Shootiog  pains  in  the  limbs  and  along  the  course  of 
the  nerves  coming  from  the  diseased  part  of  the  cord  are  now  and  then 
present,  btit  they  are  not  a  prominent  fe-ature  in  simple  congestion. 

A  sensation  of  constriction  is  at  times  complained  of,  and  is  referred 
to  the  body  or  ono  or  both  of  the  limbs.  It  is  compared  to  the  feeling 
which  would  be  produced  by  a  tight  cord,  or  encasement  in  an  unyield- 
ing garment.  It  is  rare  in  uncomplicated  spinal  congestion.  Accord- 
ing  to  the  situation  of  the  lesion,  there  are  pains  either  in  the  abdomen, 
chest,  or  both,  and  there  may  be  dyspnoea  and  palpitation  of  the  heart. 
In  three  cases  under  my  care,  the  difficulty  of  breathing  and  irregular 
cardiac  action  were  prominent  features.  Sinular  cases  are  cited  by 
OUivier  *  (d' Angers),  The  temperature  of  the  parts  of  the  body  below 
the  lesion  is  always  reduced,  from  the  fact  that  the  vaso-motor  nenres 
are  involved. 

Erections  of  the  penis  are  common,  especially  after  the  patient  lias 
been  in  the  recumbent  position  for  some  time* 

The  most  striking  phenomena  of  spinal  congestion  are  those  eon- 
ueoted  with  the  alterations  of  motility.  Paraplegia  is  always  present 
to  some  extent,  though  it  is  rarely  complete.  Thus  the  patient,  thougk 
unable  to  walk,  can  generally  move  the  legs  when  sitting  down  or  h 
in  bed.  Twitchings  of  the  muscles  arc  occasionally  present,  but  not 
often  to  a  severe  degree. 

The  loss  in  the  power  of  motion,  like  the  alterations  in  sensibility, 
is  only  present  in  those  parts  of  the  body  situated  below  the  diseased 
parts  of  the  cord.  The  bladder  is  very  generally  affected,  either  in  ita^ 
own  muscular  tissue  or  in  its  sphincter.  In  the  first  case,  there  is  a  dif- 
ficulty of  expelling  the  urine,  owing  to  loss  of  expulsive  power,  and  this 
is  aggravated  by  parah'sis  of  the  abdominal  muscles,  or  there  is  incon- 
tinence of  urine  from  paralysis  of  the  sphincter.  Both  conditions  may 
coexist,  and  then,  when  a  sufficient  quantity  of  urine  has  accumulated  in 
the  bladder,  it  dribbles  away.  In  such  a  condition,  the  bladder  is  never 
entirely  empty,  and  the  urine  is  passed  alkaline  and  fetid. 

The  sphincter  of  the  rectum  is  sometimes  involved,  producing  in- 
voluntary evacuation  of  the  fii?ces,  but  obstinate  constipation  from 
paralysis  of  the  abdominal  muscles,  and  consequent  loss  of  expulsive 
power,  are  much  more  common.  Reflex  excitability  is,  according  to 
my  experience,  invariably  lessened,  and  is  sometimes  entirely  abolished. 

The  electro-muscular  contractility  of  the  paralyzed  muscles  is  always 
more  or  less  diminished,  though  not  to  tlie  same  extent  as  in  some 
other  affections  of  the  cord.  As  a  general  rule,  the  farther  the  musole 
is  from  the  centre  the  less  is  its  electro-muscular  contractility* 

'  "Trait6  des  maladies  de  la  moelle  ^piuidrc,^^  troUldme  ddf1ioa»  PaHb,  18S7,  toow 

Ui,,  pp.  1-137. 
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The  tendency  of  spinal  congestion  is  to  extend  itself  and  eventually 
to  iDvoIve  the  whole  cord.  In  the  active  form  of  the  disease,  this  pro- 
e^m  often  takes  place  with  great  rapidity,  and  the  symptoms  generaUy 
are  more  pronounced  and  succeed  each  other  with  more  promptness, 
The  phenomena  of  spinal  congestion  are  always  rendered  more  decided 
by  the  patient's  assuming  the  recumbent  posture.  Ho  is  hence  more 
paralyzed  in  the  morning  before  rising  from  bed  than  in  the  evening 
before  he  retires.  This  is  due  to  the  fact  that  the  position  in  question, 
especially  if  he  lies  on  his  back,  allows  the  spinal  blood-vessels  to  be- 
come more  readily  distended.  It  is  the  same  thing  as  regards  the  cord, 
that  keeping  the  head  in  a  dependent  position  would  be  as  regards  the 
brain. 

Bed-eores  are  not  common.  RadcUffe  ^  seems  to  assert  that  they 
are  never  met  with«  Brown-S^quard  *  says  an  ulceration  upon  the 
sscnun  or  nates  is  not  rare  in  this  affection*  OlEvier  *  does  not  men- 
tion  them  in  his  account  of  the  disease.  Of  the  large  number  of  cases 
of  spinal  congestion  that  have  come  under  my  observation,  bed-sores 
ooomrred  in  but  two,  and  in  these  there  was  reason  to  believe  they  were 
not  tbe  special  result  of  the  lesion  of  the  cord. 

Aocording  as  the  anterorlateral  or  posterior  columns  are  mainly 
i&oted^  the  symptoms  of  spinal  congestion  differ.  Thus,  in  the  former 
OMO,  the  phenomena  are  chiefly  manifested  as  regards  motility,  in  the 
Utter  as  regards  sensibility.  Generally  both  seta  of  columns  are  in- 
volved.    In  spinul  anaemia,  as  we  shall  presently  see,  this  is  not  the 


0&11B08» — ^The  most  common  cause  of  spinal  congestion,  according  to 
my  experience,  is  exposure  to  intense  cold*  Fevers  appear  to  be  next 
In  frequency f  especially  those  of  malarious  origin,  and  the  excessive 
oae  of  alcoholic  liquors  probably  comes  next  as  a  ca^isative  influence. 

Venereal  exoeases,  and  maintaining  the  erect  posture  for  a  long  time, 
were  tJie  obvious  cause  in  several  cases.  This  last  influence  was  very 
well  marked  in  the  case  of  an  eminent  lawyer  of  this  city,  who  became 
suddenly  affected  with  spinal  congestion  after  making  a  speech  of  sev- 
eisl  hours'  duration.  The  suppression  of  a  customary  discharge,  such 
•■  tbe  nlen^trual  flow  or  a  ha^morrhoidal  bleeding,  is  Ukewise  liable  to 
congestion  of  the  cord  I  have  recently  treated  two  oasesi  in 
the  congestion  of  the  cord  followed  the  cold  stage  of  intermittent 
fsver  ;  and  it  is  occasionally  the  result  of  blows  and  falls.  I  have  seen 
cases  which  were  due  to  railway  injuries. 
In  one  of  these  the  patient,  an  elderly  gcutleman,  was  violently 
tikrown  to  the  floor  of  a  railway-car  in  consequence  of  a  collision  with  a 
train  in  front.     At  first,  there  were  nausea,  vomiting,  slow 

Ltetami  od  the  '*  Dugnosu  ami  Treatincat  of  tbo  PrindiwI  Formf  of  pKntjrttfl  of  tht 
Sstwatlkt,"  PbllAdclphia,  1801,  p.  69. 
•Op^eU,       •  AoTDoldfl's  ''SjBlom  of  tfedioiiMS,**  vol  IL,  p.  tU. 
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and  feeble  puise,  aod  very  great  nervous  prostration^ — in  fact,  all  the 
more  prominent  symptoms  of  shock.  The  injured  man  revived  after 
the  admluistratioDi  of  fitlmulatits,  and  was  partly  enabled  to  walk  to  an 
hotel  near  by.  On  the  following  day,  however,  pain  was  experienced 
in  the  lower  dorsal  reg'ion,  and  diihcuUy  was  experienced  in  moTin^^ 
the  legs,  Sensibihty  was  impaired  in  the  lower  extretnltiea.  The 
bladder  was  partially  paralyzed,  and  in  consequence  the  urine  waa 
drawn  off  with  the  catheter.  From  this  time  his  condition  became 
worse,  till  at  last,  sensibihty  was  entirely  abolished  in  both  lowof 
extremities,  and  the  power  of  motion  was  altogether  lost.  The  bladder 
never  became  entirely  paralyzed.  The  sphincters  both  of  the  bladder 
and  rectum  remained  unaffected.  When  I  saw  him,  three  months  after 
the  reception  of  the  injury,  he  was  incapable  of  feeling  the  prick  of  a 
pin  in  any  part  of  his  body  below  the  first  lumbar  vertebra,  and  oould 
not  move  a  single  muscle  of  the  lower  extremities.  There  were  no  b#d- 
sores,  and  the  condition  of  the  limbs  was  not  impaired.  Electro- 
muscular  contractility,  though  greatly  lessened,  was  not  completely 
lost.  A  two-cell  galvano*faradio  battery,  when  used  with  its  full  power, 
failed  to  produce  any  contraction;  but  all  the  muscles  responded  fee* 
bly  to  the  interrupted  primary  current  from  a  hundred-cell  battery, 
Keflex  excitability  was  entirely  lost.  There  were  no  twitohings  or  spas- 
modic contractions  of  the  paralyzed  muscles.  Nor  had  any  such  move- 
ments ever  been  noticed.  Under  the  use  of  ergot,  iodide  of  potassium, 
and  the  primary  galvanic  current  to  the  spine  and  the  muscles  of  the 
lower  extremities,  he  recovered  so  far  as  to  be  able  to  walk  short  dis- 
tances with  crutches,  and  obtained  full  control  of  his  bladder,  but  the 
was  no  marked  improvement  in  the  sensibility. 

In  another  case,  the  affection  was  apparently  induced  by  excessive 
muscular  exertion.  ^The  patient  went  to  bed,  feeling  fatigued,  and 
the  morning  was  entirely  paraplegic.  The  paralysis  gradually  extended 
upward,  till  on  the  third  day  both  arms  were  devoid  of  power.  On  the 
fifth  day  I  saw  him.  He  was  then  deprived  of  voluntary  power  in  both 
upper  and  lower  extremities.  Reflex  excitability  was  notably  impaired, 
as  was  also  the  electric  contractility  of  the  muscles,  lie,  however,  had 
full  power  of  the  bladder  and  sphincters.  On  the  sixth  day  the  left 
side  of  his  face  became  paralyzed.  He  was  treated  as  the  case  just 
described,  and  recovered  entirely  in  the  course  of  about  two  months. 
He  has  remained  perfectly  well  ever  since,  and  able  to  attend  to  hb 
business  as  a  commercial  traveler. 

Leudet '  reports  several  cases  in  which  symptoms  similar  to  those 
present  in  the  foregoing  examples  were  produced  by  falls  and  excessiTO 
muscular  exertion,  and  which  were,  in  his  opinion,  instances  of  spina] 


'  **  Sur  la  congestion  de  la  moelle  aurvcnant  h  la  suite  de  chfttes  et  d^efli>rta  Tioleiita.'' 
AreMta  ffhUravft,  1800,  tome  {.,  p»  2&7i 
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aoBgestion,  In  a  subsequent  paper'  be  returns  to  the  subject  and 
iddoioes  mdditional  cases  in  support  of  his  view.  In  hia  opinion  ibe 
€apg«0tioa^  with  its  accompanying  symptoms,  is  protluccd  at  the  end 
of  ft  period  often  of  some  hours  after  the  operation  of  the  exciting 
oftiise.  Sometimes  the  congestion  is  limited,  affecting  only  a  segment 
oi  tins  spinal  oord  ;  at  others  it,  from  the  very  first,  involves  the  cord 
tiiroog^lioQt  its  entire  length.  This  fact  explains  the  circumstanue  that 
tbe  Sjinptoms  are  by  no  means  uniform,  either  as  regards  their  char- 
acter or  location. 

Among  the  effects  of  working  under  compressed  air,  spinal  congea- 
Imt  mast  be  included.  Drs.  Babington  and  Cuthbert,'  of  Dublin,  have 
QftUod  attention  to  this  fact;  and  Dr.  Clark,*  of  St.  Louis,  haa  recently 
broaglit  forward  several  additional  cases  occurring  in  tbe  workmen  in 
the  eaiMon  nsed  in  building  the  bridge  over  the  Miaaissippi  River. 

PttMive  spinal  coDgestion  may  be  caused  by  any  obstruction  to  the 
letam  of  blood  by  the  veins,  such  as  cirrhosis  of  the  liver,  pregnancy, 
abdominal  tumors  of  various  kinds,  diseases  of  the  lungs  or  right  side 
of  file  beart,  and  the  long-continued  maintenance  of  the  dorsal  decu- 
bitaa. 

IHft^OSiS. — Spinal  congrestion  is  liable  to  be  confounded  with  several 
Oilier  affections,  and  with  some  to  the  great  injury  of  the  patient.  Thus 
St  may  not  be  distinguished  from  spinal  anaemia,  a  condition  likewise 
giring'  rise  to  paraplegia,  but  of  which  the  treatment  ia  very  different. 

It  may  be  diagnosticated  from  anaemia  of  the  posterior  columns 
hj  the  facts  that  in  it  there  is  pain  in  the  oord,  increased  by  pressure 
on  the  spinous  processes  of  the  vertebne,  or,  if  there  is  no  spontaneous 
pain,  BiMjh  pressure  causes  it ;  by  the  disturbance  induced  in  the  cranial, 
ihoraeicy  or  abdominal  viscera,  according  to  the  part  of  the  cord  af- 
feeted  being  much  more  prominent;  by  the  circumstance  that  women 
are  more  generally  its  subjects;  and  that,  when  there  is  paralysia,  it  ia 
Iqflleiica]  and  transitory  in  character.  In  ans^mia  of  the  antero-lateral 
eoloBlia  there  is  often  a  previous  affection  generally  of  the  urinary 
orgaitt  which  has  caused  the  aniemia,  or  some  other  source  of  reflex 
ixritation  or  exhaustion  can  be  discovered*  Besides,  in  spinal  amemia, 
«itlkar  of  the  posterior  or  antero-lateral  oolumns,  the  symptoms  are  loss 
•tnogly  marked  after  the  patient  hai  been  lying  down  some  time, 
tlie  reverse  is  the  case  in  congestion, 

[8puial  wn?*^"!'^  never  produces  any  urinary  derangement,  although 

tfottble  may  cause  spinal  amemia.    In  a  oaae,  therefore,  in  which 

^^re  was  doubt  as  to  the  spinal  cord  being  in  a  state  of  congestion  or 


RMliftrchei  diniqu«fl  «ur  la  eon^tioa  d«  la  moSUe  k  la  suite  de  ehlitet  on 
,**  CUzUqaa  mMkMbIa  de  rHfttolDira  do  Roncn,  Paris,  1874. 
^u^ljvli  eaatad  by  working  aoder  ComprMted  Air/*  iMiblm  QtwrUr^  Jwm^ 
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anaemia,  the  order  of  sequence,  as  regards  tlie  paraplegia  and  bladder 
difficulty,  would  seem  to  render  the  diagiiosk  exact.  In  spinal  ansemia 
the  bladder  is  affected  before  the  paraplcg'La  appears  ;  in  spinal  conges- 
tion the  paraplegia  comes  on  before  the  bladder  is  involved. 

In  spinal  anasmia  there  is  no  formicationj  pricking,  tingling,  or  other 
sensation  indicative  of  anoestheaia.  HjperfestheBia  is,  on  the  contrary, 
exceedingly  common. 

The  further  diagnostic  marks  will  be  considered  when  we  come  to 
the  subject  of  spinal  anicmia. 

Congestion  is  diatingtdshed  from  inflammation  of  the  cord  by  the 
facts  that  in  it  the  jerkings  of  the  limbs  are  slight,  that  the  paralysis  is 
not  so  extreme,  that  the  urine  is  never  alkaline,  unless  there  is  paralysis 
of  the  bladder,  that  the  pain  in  the  cord  is  leas,  and  by  the  infrequency 
of  the  feeling  of  coostriction  at  the  upper  limit  of  the  lesion. 

From  meningitis  it  is  diagnosticated  by  the  absence  of  spasms  in 
the  muscles  of  the  back,  and  by  the  fact  that  movements  of  the  para- 
lyzed limbs  do  not  cause  pain. 

Prognosis, — In  simp!©  uncomplicated  spinal  congestion  the  progno- 
sis is  not  unfavorable,  if,  in  addition,  the  case  be  put  under  suitable 
treatment  at  an  early  period.  It  must  be  remembered,  however,  that 
there  m  a  tendency  to  interstitial  changes,  and  that,  if  the  vessels  of 
the  cord  be  left  for  a  long  time  in  a  state  of  turgidity,  it  may  be  im- 
possible to  prevent  structural  alterations  of  greater  severity.  ^  In  some 
oases,  especially  those  of  traumatic  cause,  the  symptoms  are  quite  eva- 
nescent,, disappearing  in  the  course  of  a  few  hours.  It  is  better,  there- 
fore, for  the  physician  to  bo  guarded  in  expressing  his  prognosia  m 
such  instances  when  recent,  till  sufhcicnt  time  has  elapsed  for  the  ten- 
dency of  the  morbid  process  to  be  manifested. 

Morbid  Anatomy .^ — ^The  post-mortem  appearances  in  cases  of  con- 
gestion of  the  spinal  cord  are  either  in  the  oord  proper  or  its  mem- 
branes. As  regards  the  first,  section  shows  increased  vascularity  both 
of  the  gray  and  the  white  substance,  especially  if  microscopical  exam- 
ination be  made.  The  capillaries  wiU  be  found  increased  in  sixo  and 
more  numerous  than  in  the  normal  condition. 

The  membranes  of  the  cord  contain  very  large  and  very  tortuous 
vessels,  and  in  congestion  they  are  rendered  still  larger  and  more  com- 
plex in  their  anastomoses.  The  pressure  which  they  are  capable  of 
exerting  upon  the  cord  is  not  inconsiderable. 

It  is  almost  invariably  found  that  the  cerebro-spinal  fluid  is  in- 
creased in  quantity. 

These  evidences  of  congestion  arc  sometimes  extremely  limited  in 
their  extent,  at  others  the  whole  length  of  the  cord  is  involved, 

Patliology.^ — The  symptoms  which  result  from  congestion  of  the 
oord  are  of  two  distinct  classes:  increased  excitability  from  hypertemia, 
and  interruption  of  the  proper  functions  of  the  cord  from  pressure. 
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The  former,  in  the  main,  results  from  the  increased  amount  of  blood  in 
tlio  gray  matter  and  white  substance  ;  the  latter  from  the  enlarged 
nieniogeal  vessels  aud  the  increased  amount  of  cerobro-sipinal  jQuid^ 
which,  in  the  form  of  serous  effusion,  is  the  result  of  their  turgidity. 
M  one  or  the  other  of  these  conditions  predominates,  we  liave  some 
^rmptoms  more  prominent  than  others.  Thus  hypenesthesia  indicates 
rather  hyperaemia  of  the  gray  substance,  anaesthesia  pressure  upon  the 
*hite  substance,  Twitchings,  when  present,  are  likewise  the  result  of 
oier-excitation  of  the  gray  tissue  j  while  motor  paralysis  is  induced  by 
pMSBure  opon  the  antero-lateral  columns* 

The  modifications  which  may  be  produced  in  the  intensity  of  the 
symptoms  by  the  position  of  the  body  show  the  effect  of  pressure  very 
alcarly.  In  the  recumbent  posture  on  the  back,  the  blood  gravitates  in 
krgts  amount  to  the  spinal  vessels,  pressure  on  the  cord  is  incrcasedf 
and  tlie  phenomena  of  anaesthesia  and  paralysis  are  more  strongly 
marked.  Again,  causes  which  increase  the  activity  of  the  circuktion, 
«ich  s«  alcoholic  stimulants,  and  others  which  directly  augnient  the 
amount  of  blood  in  the  cord,  such  as  stryohnia  and  phosphorus,  invari- 
ably increase  the  hy|>enesthesia  and  induce  muscular  twitchings,  even 
if  they  have  not  previously  been  observed. 

TrSfttmont. — In  cases  of  spinal  congestion  which  come  on  suddenly, 
•lid  which  are  therefore  acute  in  their  character,  such  as  result  from  the 
Mddefli  arrest  of  an  habitual  discharge,  sudden  and  violent  muscular 
eautttkMf  or  falls,  blood  may  be  drawn  locally  from  the  spinal  region  by 
eiip0  or  leeches.  The  best  place  for  the  application  of  the  latter  is  the 
verge  of  the  anus,  and  I  have  several  times  witnessed  very  decidedly 
ttt£tt{a<ctory  results  from  their  use  in  this  situation. 

b Purgatives  are  likewise  beneficial,  and  preference  should  be  given 
tJMMie  which  produce  watery  evacuations,  as  thereby  the  overloaded 
Qrve  relieved,  and  the  absorption  of  the  superabundant  cerobro- 
■l^nal  fluid  facilitated.  Nothing  can  be  better  for  this  purpose  than 
the  snlphmte  of  magnesia  given  in  doses  of  a  drachm  two  or  three  times 
(day. 

In  this  form  the  ergot  of  rye  may  be  given  with  advantage  from  the 
nry  inception  of  the  disorder.  In  the  more  chronic  form  it  is  india- 
ptUible^  It  should  be  administered  in  very  much  larger  doses  than  are 
W  down  in  th«  text*books  on  materia  medica.  I  am  in  the  habit  of 
'naig  it  in  this  and  analogcais  spinal  diseases,  in  doses  of  a  drachm  of  the 
fluid  extnot  three  times  a  day.  The  action  of  the  ergot  is  to  lessen  the 
<li«ineter  of  the  blood-vessels  of  the  cord  by  its  constringi ng  power  over 
tl»t  organic  muscular  fibre  entering  uito  the  composition  of  thoir  walls. 
^^  jeam  ago  *  I  spoke  as  follows  :  *'  But  I  have  recently  ascertained 

'^A  dintn)  Locltijv  on  Chronic   Myelitis,  ddlrered  iu  the  DalUfiiPPt  InfinrAry," 
Vtfcb  1C,  IMI,  Amtrienn  Mertieal  Timf%  June  15,  1661,  {K  879, 
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by  actual  experiment  that  ergot  does  not  exert  the  infiuenoe  in  que*- 
tion*  I  iirepared  a  weak  aqueous  infusion  of  this  substance  and  placed 
it  on  the  web  of  a  frog's  foot  under  the  mioroscope.  In  a  few  moments 
contraction  of  the  capillaries  ensued,  and  they  became  so  small  as  not 
to  allow  of  the  passage  of  the  blood-coq>uscle3.  This  experiment  I 
have  repeated  several  times,  and  am  perfectly  satisSed  that  the  result 
is  as  I  have  stated.  More,  I  have  frequently  injected  small  quantities 
of  the  infusion  Into  the  stomach  of  irogs,  and  contraction  of  the  capil- 
laries of  the  web  always  foUowed." 

These  experiments,  therefore,  fully  confirmed  those  made  a  short 
time  previously  by  Dr.  Brown-Sequard. 

Since  that  time  I  have  given  it  in  a  large  number  of  cases  qI  disp 
eases  of  the  spinal  cord,  congestion  among  them,  in  which  it  was  neoes 
sary  to  diminish  the  amount  of  blood  in  the  epinal  vessels,  and  I  am 
entirely  satisHed  that  such  is  its  effect  ;  but  I  never  obtained  its  full 
influence  till,  in  accordance  with  the  suggestion  of  Dr.  A.  Jacobi,  of 
this  city,  I  adopted  the  practice  of  giving  it  in  what  may  be  called  very 
large  doses.  Among  the  cases  which  first  came  under  my  care,  since 
my  residence  in  New  York,  was  that  of  Mr.  W.,  of  Tennessee,  who  had 
become  affected  with  congestion  of  the  cord,  from  exposure  to  cold  and 
dampness.  When  I  first  saw  him  he  was  unable  to  walk  without  the 
assistance  of  crutches,  &nd  a  man  on  each  side  of  him  holding  his 
shoulder.  He  had  paralysis  of  tbe  bladder,  which  had  come  on  after 
the  paraplei^  and  a  constant,  dull,  aching  pain  in  the  loins.  There 
were  also  occasional  startings  of  the  legs,  espeoially  after  he  had  gone 
to  bed.  All  his  symptoms  were  worse  in  the  morning,  I  at  first  gave 
him  ten  drops  of  the  fluid  extract  of  ergot  three  times  a  day,  but,  con- 
tinuing this  for  two  weeks  without  effect,  I  at  onoe  increased  the  dose* 
to  a  teaspoonfuL  In  less  than  a  week  the  effects  were  manifest.  Sen- 
sibility began  to  return  in  the  extremities,  the  strength  increased,  the 
bladder  began  to  contract  on  its  contents,  the  lumbar  pains  ceased,  and 
by  the  end  of  a  month  he  had  entirely  recovered,  A  few  weeks  after- 
ward he  had  a  relapse,  but  the  ergot,  taken  as  before  for  ten  days,  again 
restored  him,  and  he  has  since  remained  perfectly  well. 

In  the  case  of  Mr,  T,,  of  Norfolk,  Virginia,  whose  affection  wag 
apparently  the  result  of  exposure  to  cold  and  dampiiess,  and  who  wa 
barely  able  to  walk  with  two  canes,  a  complete  cure  was  accomplished 
by  the  use  of  ergot  continued  for  about  a  month.  In  two  other  casea 
occurring  in  mechanics  of  this  city,  ergot  was  the  only  remedy  em- 
ployed, and  both  were  entirely  cured  in  less  than  a  month. 

In  several  cases  I  have  adrainistered  the  ergot  hjpodermically  in 
doses  of  five  grains  daily  of  Beaujou's  extract,  but  I  am  convinced  that 
nothing  is  gained  by  this  course.  As  regards  the  efficacy  of  ergot  in 
spinal  congestion,  there  b  not,  in  my  opinion,  any  doubt,  Kven 
when  it  fuils  to  effect  a  cure,  its  good  influence   is  at  least  showD 
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for  a  time.  I  would  as  soon  think  of  treating^  intermittent  fever  with- 
out quinine  as  congestion  of  the  spinal  cord  without  ergot. 

Belladonna  is  also  a  vnluable  remedy  in  spinal  congestion,  espeeially 
when  there  is  paralysis  of  the  sphincter,  or  when  the  pain  in  the  back 
is  severe.  The  tincttire,  in  doses  of  fifteen  drops  three  times  a  dayf 
amy  be  employed,  and  a  belladonna  plaster  may  be  applied  to  the  pain* 
ful  fegiou  of  the  spine. 

The  hot  douche— the  water  being  of  the  temperature  of  98°  Fahr. — 
to  the  spinal  column  is  an  excellent  means  of  determining  the  blood 
from  the  deep  to  the  superficial  vesgeK  The  water  should  be  allowed 
to  fall  from  the  height  of  about  two  feet  upon  the  naked  back  over  the 
diiieased  part  of  the  cord  every  day  for  about  five  minutes.  Dry  cups 
are  also  valuable  adjuncts. 

Electricity  is  always  useful.  The  constant  current  should  be  applied 
to  the  spine  over  the  affected  part  of  the  cord,  and  the  intensity  and 
ffuantity  should  be  as  great  as  the  patient  can  endure  without  much 
discomfort.  I  am  not  sure  that  it  makes  any  difference  in  which  direo- 
tioo  the  current  be  passed.  Of  its  benefit  I  have  no  doubt.  The  dura* 
tion  of  the  application  should  not  exceed  ten  minutes,  Tlie  beneficial 
effect  is  probably  due  to  the  diminution  of  the  calibre  of  the  blood- 
»la  through  its  action  on  the  vaso-motor  nerves. 

The  induced  current  should  be  used  to  the  paralyzed  muscles,  so  as 

excite  them  to  contract.  In  this  way  their  nutrition  is  promoted, 
tad  any  tendency  to  atrophy  from  disuse  obviated. 

The  primary  current  should  not  be  employed  more  frequently  than 
every  alternate  day.  The  induced  may  be  used  every  day  for  half  an 
hour  or  longer,  short  of  causing  fatigue. 

I  will  only  add  that  strychnia  and  phosphorus  shoidd  never  be  ad- 
iniaistered  in  congestion  of  the  cord,  as  their  action  is  the  very  reverse 
of  that  desired,  and  irreparable  damage  may  be  done  by  their  use« 


CHAPTER  IL 


iPnfAl  AjrjEMIA.-dyjSinA  or  TBE  POSTSRIOB   OOLUMNS^-AirJiMIA  OF  Twm 
ANTSRO-lATBnAL  COLUMyS, 


A  DBFiciE3«T  quantity  of  blood  in  the  spinal  cord,  or  a  depravation 
in  the  quality  of  the  blood  circulating  through  its  tissue,  gives  rise  to 
two  cognate,  but,  so  far  as  their  phenomena  go,  different  affections.  In 
one  of  these,  which  has  hitherto  been  known  as  spinal  irritation,  the 
morbid  action  is  in  a  great  measure  confined  to  the  posterior  columns 
of  the  cord  ;  in  the  other,  w^hich  embraces  several  differeatly-named 
diiforderfl,  characterized  by  paralysis,  such  as  re6ex  paralyais^  inhibitory 
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paralysis,  spinal  paresis,  paralysis  from  peripheral  irritiition,  etc,  the 
antero-lateral  column ns  are  mainly  affected. 

In  thus  specifically  locating  tli©  lesions  in  tiioae  affections,  I  am 
aware  of  the  fact  that  post-mortem  examinations  are  wanting  to  gup- 
•port  them.  Nevertheless,  the  symptoms  characteristic  of  each  are  bo 
distinctly  marked,  and  are  in  such  intimate  physiological  relation  with 
tho  regions  of  the  cord  specilied,  that  I  do  not  think  I  am  at  all  exceed- 
ing the  limits  of  probability. 

Retaining  the  name  of  spinal  irritation,  as  one  well  known  to  the 
profession,  it  will  nevertheless  be  understood  that,  in  my  opinion,  the 
proper  designation  of  the  disease  would  be  anrcmia  of  the  posterior  ool- 
unifls  of  the  spinal  cord.  I  have  arrived  at  this  view  after  a  very  care- 
ful consideration  and  analysis  of  the  symptoms  observed  in  a  large  num- 
ber of  cases. 

The  same  remarks  are  apphcable,  mutatU  mutandis^  to  reflex  para- 
plegia, a  symptom  which  I  am  very  sure  results  from  anaemia  of  the 
antero-latoral  columns  of  the  cortl. 


ANiBMIA   OF    THE    P08TER10B    COLUMNS   OF    THE   SPINAL  COSD. — ^SPIICAI 

IRRITATION. 

History, — It  has  been  questioned  by  several  distinguished  authors 
whether  such  an  affection  as  spinal  irritation  really  exists  as  a  distind 
disease.  Thus  Valleix  '  ascribes  the  most  important  of  its  manifesta- 
tions to  hysteria,  and  regards  the  spinal  tenderness  present  as  being 
due  to  simple  intercostal  neuralgia;  Inman*  considers  the  pain  pn^ 
duccd  by  pressure  over  the  spinous  procesaes  of  the  vertebrae  as  exist- 
ing in  the  muscular  attachments,  and  as  indicative  of  what  he  calls  mj- 
algia,  Mr»  Skey  *  evidently  looks  upon  all  cases  of  spinal  irritation  as 
hysterical  in  their  character,  and  Nicraeyer*  speaks  incredulously  on 
the  subject,  without  giving  any  very  decided  opinion.  It  would  be 
easy  to  bring  forward  other  authorities  who  have  expressed  similar 
views,  and  1  may  have  to  allude  to  some  of  them  more  fully  hereafter. 
In  the  recently-published  nomenclature  of  the  Royal  College  of  Physi- 
cians,* the  affection  has  no  place  imlesS  it  be  included  under  the  bead  of 
hysteria. 

nie  first  author  who  distinctly  grouped  together  the  symptoms  of 
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'  "TnUt6  dcfl  n^TTftlgiea,  ou  affections  douloureiiaea  des  nerfs,**  Paiis,  1641,  p.  Mft. 

•  ''On  Mjulgia;   Ua  Nature,  Ciiu^ea,  and  Treatment,**  etc.,  seeoiid  wlidoQ,  London, 
I860,  p.  2*i5,  ct  teg, 

'  '*  Hy«tcria,"  etc.,  New  York,  1867,  p.  72,  t{  seq. 

*  "A  Text  Book  of  Practical  Meilicine,"  Aoietioitn  edition,  New  York,  I86t,  vol  S. 
p.  268, 

»  "  The  Noraenclatupe  of  Diaetiaea  drawn  up  by  a  Jcbt  Committee  ■ppoffited  bj  thf 
fiojal  College  of  Physicians  of  London,"  London,  1869. 
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ipinal  imtation  was  J.  Frank,'  who,  under  the  name  of  racbialgla,  de* 
■cribed  the  disorder  with  considerable  accuracy,  and  laid  the  principal 
stress  upon  the  local  pain.  He  was  followed  by  Stiebel,'  who,  however, 
contributed  little  to  our  knowledge  of  the  subject, 

Mr.  J.  R.  Player '  was  among  the  first  English  physicians,  if  not  the 
very  first,  to  call  attention  to  the  fact  that  eccentric  derangement  of 
flitiotion  may  be  the  result  of  irritation  of  the  spiwal  cord.  Thus  he 
mkfB  :  "Most  medical  practitioners  who  have  attended  to  the  subject 
of  spinal  disease  must  have  observed  that  its  symptoms  frequently  re- 
Jiemble  various  and  dissimilar  maladies,  and  that  commonly  the  function 
of  every  organ  is  impaired  whose  nerves  originate  near  the  seat  of  dis- 
order. The  occurrence  of  pain  in  distant  parts  forcibly  attracted  my 
fttl6iilion,  and  induced  frequent  examination  of  the  spinal  column  ;  and, 
ftfler  eome  years'  attention,  I  considered  myself  enabled  to  state  that, 
in  m  great  number  of  diseases,  morbid  symptoma  may  be  discovered 
about  the  origins  of  the  nerves  which  proceed  to  the  affected  parts,  or 
of  those  spinal  branches  which  unite  them  ;  and  that,  if  the  spine  be 
.4ftSAmined,  more  or  less  paiu  will  commonly  be  felt  by  the  patient  on  the 
^ap|)ilication  of  pressure  about  or  between  those  vertebra*  from  which 
•Bch  nerves  emerge." 

The  term  "spinal  irritation"  appears  to  have  been  first  used  by  Dr* 
C  Brown,*  of  Glasgow,  who,  in  a  very  excellent  paper,  gives  a  picture 
ol  ibe  disorder  which  cannot  fail  to  be  recognized  as  truthful  and  exact 
by  tboM  who  have  witnessed  several  cases  of  the  affection.     He  insists 
upon  not  confounding  the  complaint  with  those  organic  diseases  of  the 
vettebtie  and  spinal  cord  which  some  of  its  symptoms  cause  it  to  resem- 
blSi  points  out  the  variation  of  the  phenomena  according  to  the  seat  of 
tli6  spinal  tenderness,  and  inculcates  the  employment  of  rest  and  coun- 
iar^irritation  as  the  most  effectual  remedies.     His  ideas  of  the  patholo- 
gy of  the  disease  are  :  **  That  the  immediate  cause  of  the  pain  of  the 
bftok  and  breast  is  spasm  of  one  or  other  of  the  muscles  arranged  along 
tlM  ^ine  altering  the  position  of  the  vertebne,  or  otherwise  compresA- 
lAg  them  as  they  issue  from  the  spinal  marrow. 

"That  this  spasm  in  many  instances  is  strictly  a  /oraf  disease,  pro- 
^i^ioed  by  fatigue,  wrong  posture,  or  other  causes,  and  qtiite  uncon- 
Meted  with  the  state  of  the  brain,  spinal  marrow,  or  nervous  system 
tQ  goneraL 

"  But  that,  in  other  formidable  instances,  this  partial,  spasmodic,  or 
^foag  action  of  the  muscles,  is  owing  to  a  faulty  state,  perhaps  an 
**UargemeDt^  of  tlie  vessels  of  the  brain  or  spinal  marrow.  This  stata 
^  the  br^in,  as  in  many  other  diBeaaes,  givea  rise  to  spasm  or  even  to 


t**  hi  Pmt.  mod.  uttiv.,  p.  IL,  t  L,  p.  87. 

Haohltica,"  Hmt*  M*tff<mnf,  t.  L,  c  ail,  p.  U9. 
*  QmtHtrfy  Jmrmi^fSdmrn,  toI  xiL,  p.  429.    Quoted  bj  Teda 
**'0a  Inkitlim  of  the  Sptnkl  Kerro*/*    Ot<i^w  Mfdicni  Jintrmat,  No.  II.  Uaj,  USl 
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convulidou  of  certain  rausclos  ;  which  partial  s^nnptora,  from  i 
ity,  attracts  the  chief  attention.  This  local  affection  is  confioed  to 
those  portions  of  the  spine  where  there  is  the  greatest  motion,  and 
where,  of  course,  the  muscles  having  the  greatest  activity  are  most 
liable  to  deranged  action  or  spasm,  I  imagine  that  this  view  of  the 
subject  IB  illustrated  and  perhaps  confirmed  by  various  symj)toma  which 
were  observed  in  the  different  cases,  and  wliich  without  it  were  vc>ry 
incomprehensible.  The  partial  palsy,  the  affection  of  the  sight,  the 
giddiness  of  the  head  (for  I  find  that  this  was  a  prominent  symptom  in 
several  cases,  especially  in  that  of  A.  S,),  all  give  some  confirmation  to 
tl\e  notion  that  the  brain  is  affected  in  these  severe  cases." 

Dr.  Darwall,^  of  Birmingham,  describes  several  features  of  the  affec- 
tion with  accuracy,  such  as  those  simulating  cardiac  and  g&stric  dis- 
eases. He  is  inclined  to  believe  that  the  morbid  condition  of  the  spina) 
cord  depends  mainly  upon  irregularity  of  the  circulation,  genei 
ooDgestion. 

But  no  essay  uj)on  the  subject  of  spinal  irritation,  which  had  y 
appeared,  was  equal  in  thoroughness  to  that  of  Mr.  Tealc,'  and  it  is  to 
him  that  the  views  now  generally  held  relative  to  the  connectiOD  be- 
tween various  eccentric  phenomena,  such  as  pain,  spasm,  and  viscend 
disturbance,  and  a  peculiar  condition  of  the  spinal  cord,  are  to  be 
attrihutcd.  He,  however,  committed  the  great  error  of  regarding 
affection  as  being  due  to  inflammation,  and,  in  what  for  those  days 
logical  accordance  with  this  theory,  he  combated  it  with  strong  imti* 
phlogistic  measures.  His  book  may  bo  studied  with  advantage,  as 
presenting  an  admirable  account  of  the  many  diverse  phases  which 
spinal  irritation  may  assume. 

Mr.  Tate,'  in  his  work  on  hysteria,  attributes  many  of  the  protean 
manifestations  of  this  disorder  to  spinal  irritation,  limited,  however,  to 
the  dorsal  region.  He  fails  to  recognize  it  as  an  independent  disease. 
His  treatment  consists  in  the  application  of  tartar-emetic  ointment 
along  the  whole  length  of  the  dorsal  vertebrae,  and  strong  purgation. 
He  discountenances  the  use  of  leeches  and  blisters. 

Mr.  W,  R.  Whatton  *  insists  chiefly  upon  the  liability  to  mistake 
ipinal  irritation  for  disease  of  the  vertebrae.  He  gives  a  very  excellent 
account  of  the  symptoms.  The  treatment  he  recommends  consists  ill 
the  abstraction  of  blood,  by  leeches  or  cups,  from  the  parts  where  tlie 
tenderness  is  felt,  repeated  every  three  or  four  days,  and  the  applica- 

•  "On  Bome  Fornii  of  Cerebral  uid  Spmnl  ImUtJon,"  Mtdlend  IMieal  Btpvritr, 
May,  1829. 

'  "  A  Treatise  on  Neural^c  Diseases  depeudeiii  upon  Irritation  of  the  SplnAJ  Uiirrov 
and  Ganglia  of  the  Sympathetic  Nerve,"  London,  1829, 

•  "Treatise  oq  Ajsteria/'  Loudoa,  1880. 
«  *'0n  Spinal  and  Spino-GangUal  Irriution,"  North  of  Engtand  Medical  and 

/MiriMf.  No.  Ill,  18SL 
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tbn  of  small  blisters  on  each  side  of  the  painful  spots.  Any  debility 
ensuing  in  consequence  of  this  treatment  is  to  be  remedied  by  the  prep- 
umtions  of  iron  and  quinine. 

In  a  cHnical  lecture  delivered  in  Dublin,  Dr,  Comgan  *  relates  tli*> 
purticulars  of  several  cases  of  spinal  irritation,  successfully  treated  by 
local  antiphlogistio  measures,  and  the  internal  use  of  iron.  He  does 
Dot,  however,  add  any  tiling  of  importance  to  our  previous  knowledge 
u(  the  subject. 

Dr.  laaao  Parish,*  of  Philadelphia,  appears  to  have  been  the  first 
American  author  who  called  attention  to  the  affection  in  question.  He 
relates  the  details  of  several  cases,  recommends  the  use  of  counter- 
irritants,  especially  tartar-emetic  ointment,  and  concludes  : 

•*  First,  that  tenderness  on  pressure  in  some  portion  of  the  spinal 
oofxi  is  an  attendant  on  many  chronic  neuralgic  affections,  and  that,  by 
ftilieving  it  in  the  manner  proposed,  these  complaints  are  either  entirely 
eradicated  or  temporarily  suspended. 

•*  And,  secondly,  tbat  the  precise  indications  which  this  circumstance 
affofds  are  not  sufficiently  understood  at  the  present  time  to  justify  the 
fitabHshment  of  any  definite  pathological  principles  applicable  to  the 
whole  class  of  neuroses.'* 

Dr.  W,  Grifhn  and  his  brother,  Mr.  D.  Grillin,'  of  Limerick,  were 
the  next  to  write  upon  the  subject.  The  joint  work  of  these  gentlemen 
ti  based  upon  one  hundred  and  forty-eight  cases,  all  of  which  are  thor- 
ooghly  analysed,  and  from  which  very  definite  deductions  of  pathology 
md  treatment  are  drawn.  The  essay  is  not  excelled  in  importance  by 
•ay  previous  contribution,  and  constitutes  a  really  valuable  study.  The 
omclusions  which  they  draw  are  so  instructive  that  I  do  not  hesitate 
(though  by  no  means  indorsing  them  all)  to  transfer  them  without 
ibbrtiviation  ; 

**  L  That  tendernesa  at  one  or  more  points  of  the  spine  is  an  at-  V' 
Wttdant  on  almost  all  hysterical  complaints,  on  numerous  cases  of  funo>  1 
liocial  disorder  when  the  hysteric  disposition  is  not  so  obvious,  and  in  / 
■any  nervous  or  neuralgic  affections. 

•*2.  That  many  of  the  symptoms  of  these  affections  evidently  depend    ^ 
*^Pq&  a  p4»culiar  state  of  certain  nerves,  probably  at  their  origin,  may  be 
'^produced  at  any  moment  by  pressure,  and  are  often  relieved  by  rem-  / 

I*^m  applied  there.  , 

**  3.  That,  in  all  cases  of  tenderness  of  the  oerv'ical  and  upper  dorsal  ] 
^^ne,  there  was  nausea,  or  vomiting,  or  pain  of  stomach,  or  affectionsy 
I        *  Mtdtt^CUrwyuMl  Rerint,  IvlU,  1831,  p.  182. 
_     ^**E«Baffcs  <M  8|»tniil  Irriutioa  na  connected  with  Kcrrotui  DiMiucs:  with  Cuct,** 
/Mmaf  ^  f/U  MtiUal  Sdmum,  vol.  i,,  1882,  p.  ISS. 
* "  ObtSTTmliocia  od  the  Fiinetioiisl  AffecdoiM  of  the  Spioal  Cord  and  Gangticmlc 
la  vbieb  tbetr  Identity  with  Syoipalhetic,  Nervous,  wd  8iiiitikt«4  0ifcafl«t  ii 
18S4. 
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of  the  upper  extremities  [  but  uo  pam  of  the  abdomen,  dysury,  isohiuy. 
bysterftlgia,  or  affections  of  the  lower  extremities. 

"  4.  That,  in  all  cases  of  dorsal  tenderness,  pains  affecting*  the  abdo- 
metii  bladder,  uterus,  testes,  or  lower  extremities,  were  usual  symp- 
toms ;  while  nausea,  vomiting,  or  affections  of  the  upper  cxtroraitie^ 
were  never  complained  of. 

5.  That  nausea  and  vomiting  appeared  to  have  more  relation  to 
tenderness  of  the  cervical  spine,  pain  of  stomach  to  tenderness  of 
dorsal  ;  but  that,  when  there  was  soreness  of  both,  nausea  or  vomit- 
ing was  still  more  frequent,  and  pain  of  the  stomach  scarcely  ever  absent. 

"  d.  That,  when  several  points  or  a  great  extent  of  the  spinal 
column  is  painful  and  tender  on  pressure,  local  remedies  are  generally 
less  effectual,  and  there  is  a  strong  disposition  to  transference  of  the 
disordered  action  from  one  organ  to  another ;  the  pain  or  tenderness 
in  all  such  cases  of  transference,  sliiftiiig  its  place  to  a  corresponding 
part  of  the  spinal  column,  leaving  the  original  point  free,  or  with  a  very 
diminished  degree  of  tenderness. 

"  7.  That  spinal  tenderness  is  seldom  or  never  met  with  in  cases  of 
pure  inflammation,  except  when  those  accidentally  occur  in  persons 
previously  suffering  from  irritation  of  the  cord  ;  and  that,  when  appear- 
ances of  inflammation  present  themselves  in  any  organ  accompanied  by 
a  corresponding  spinal  tenderness,  they  cannot  commonly  be  removed 
by  the  remedies  applicable  to  inflammatory  cases,  and  are  often  ren- 
dered worse  by  them. 

**  8.  That  there  does  not  appear  to  be  a  complaint  to  which  the  human 
frame  is  liable,  whether  inflammatory  or  otherwise,  which  may  not  be 
occasionally  imitated  Ln  disturbed  states  of  the  cord  ;  and  hence  that 
this  disturbed  state  is  one  vast  source  of  those  complaints  called  hyster* 
ical  or  nervous. 

**  9,  That  those  functional  disorders  connected  with  spinal  teDderaeas 
are  very  often  attended  by  some  disturbance  of  the  functions  of  the 
uterus,  but  that  they  are  by  no  means  always  so,  since  they  ocoor  in 
those  who  are  regular  in  this  respect :  in  girls  long  before  the  menstrual 
period  of  life,  in  women  after  it  has  passed,  and,  lastly,  in  men  of  oer- 
YOXkB  susceptible  habits,  and  in  boys. 

**  10,  That  in  fact  they  are  not  necessarily  dependent  upon  any  one 
organ  ;  since  they  are  found  indifferently  coexisting  with  disturbance 
of  the  digestive  organs  solely,  or  the  uterus  solelyi  or  of  the  circulatory 
or  respiratory  system. 

"  11.  That  from  the  cases  detailed  we  have  reason  to  suppose  spinal 
tenderness  may  arise  from  uterine  disorder,  from  dyspepsia^  from  worms 
in  the  alimentary  passages,  from  affections  of  the  liver,  from  mental 
emotions,  from  the  poison  of  typh'is,  from  marsh  miasmata,  from  erysipe- 
latous, rheumatic,  and  eruptive  fevers,  and  from  the  irritation  arising 
from  loc«al  injury. 
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/   •*!?.  That  it  \s  almost  invariably  found,  in  connection  with  gastrio  J 
israbdominai  tenderness,  in  fever  ;  and  this  tenderness  is,  probably,  like  S 
the  soreness  of  scalp,  pains  in  the  limbs,  etc.,  dependent  on  the  morbid    ) 
atate  of  the  cord, 

"  13.  That,  whether  in  fever  or  in  other  complaints,  it  is  met  with\ 
in  the  situation  of  the  eighth  or  ninth  dorsal  vertebra  much  more  fre-  ) 
itJy  than  at  any  other  part  of  the  spine.  ^ 

*•  14.  Tliat  affections  attended  by  spinal  tenderness  are  seldom  fatal ; 
that,  even  in  those  cases  of  intense  irritation  of  the  cord  under  which 
patteota  suffer  extremity  of  pain  for  years,  the  event  is  generally  favor- 
Abte. 

**15.  That  they  frequently,  as  well  as  hysteria,  occur  with  all  the 
ftppearances  of  a  primary  affection  of  the  nervous  system. 

"16.  That  affections  are  occasionally  met  with  presenting  all  the 
tnmrlcs  of  the  hysteric  character,  and  perfectly  resembling  cases  described 
%M  those  of  spinal  irritation,  but  unattended  by  spinal  tenderness  or  any 
>tlier  direct  indication  of  a  morbid  state  of  the  cord," 

The  treatment  recommended  consists  in  the  removal  of  fhfi  f'ftnft 
this  still  continues  in  action  J  purgativesJthe  application  of 'blisters  [and 
IftMhea  to  the  skin,  the  internal  administration  of  hyoscyStnuffTrmrbelr 
ladffnni,  to  lessen  the  ner\'ous  irritability,  alum  in  cases  of  gastric  de- 
fmagoment,  and  change  of  air  and  scene. 

In  a  subsequent  work,  the  Messrs*  Griffin 'again  discuss  the  sub- 
ject, but  bring  forward  no  additional  facts. 


Dr,  John  Marshall  *  is  confident  that  many  visceral  affections,  such  \ 
»m  benri-diseases,  asthma,  phthisis,  dyspepsia,  diabetes,  chorea,  and  even  I 
phlegmasia  dolens,  are  frequently  really  produced  or  simulated  by  spi-    I 

irntation.    Some  of  his  oases  of  supposed  functional  disorder  of  the    J 
cord  are,  however,  obviously  organic,  consisting  of  congestion,  f 
iofkroamtion,  or  softening  of  the  organ.  ^ 

In  his  classical  work,  Ollivier  '  devotes  considerable  space  to  what  1 
he  cftUs  **  an  Affection  described  under  the  name  of  Spinal  IrritaiionJ* 
tffl  doonders  the  pathological  condition  to  be  one  of  congestion  of  the 
■Mnioges  of  the  cord,  and  bases  this  opinion  in  great  part  on  the  suo-, 
cmm  which,  according  to  him^  ensues  on  the  use  of  leeches,  blisters,  nnd( 
counter-irritant  ointments.  In  addition,  he  favors  the  administ ration 
of  opiian,  digitalis,  hyosoysmus,  belladonna,  and  subcarbonate  of  iron. 

TOiTk*  regards  the  phenomena  of  spinal  irritation  as  being  due, 

***  Medical  mod  riujiological  Problems:  bdng  chiefly  Reae*rchc«  for  Correct  Prind- 
pW«  of  TreatnMoit  10  DUpnUKl  Points  of  tfedicftt  FrActice,"  London,  1846. 

*  **  Pmctkd  ObM*nr«tionfl  on  Diseases  of  tbe  H«ut,  Lungs,  Stomadi,  Uvar,  «t<L,  oe> 

l»7  fipiaal  IrriUtioo,  and  on  the  Nerrottfl  Sjttem  in  OoMffal  as  a  Sovfoa  of 
is  DiMua,"  London,  18^9. 
•-IWki  dca  loaUdlM  do  la  tnoelle  epini^re,"  troui^me  MUioa,  Farta,  1837,  « 

IK  KM, 
4  M^biModliEiitf  ilbef  ipbal  IrriUtion,**  a.  s.  ir,,  Wlcn*  \Ut. 
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first^  to  disorder  of  other  organs,  whereby  a  morbid  improssion 
prop&gattid  along  the  iucident  excitor  nerves  to  tho  sploal  cord ;  or, 
locond,  to  deraDgement  of  the  capillary  circulation  of  the  cord.  That 
is,  the  disease  may  be  either  of  eccentric  or  centric  origin.  He  does  not 
[vance  our  knowledge  beyond  tlie  point  reached  by  previous  authors. 

Coming  again  to  our  own  country,  we  find  that  in  1844  a  very  valu- 
able paper  was  published  by  Prof.  Austin  Flint,'  based  upon  fifty-eight 

;s  of  functional  disorder  connected  with  an  abnormal  condition  of 
the  spinal  cord.  In  this  memoir,  without  going  into  any  discussion  rela- 
tive to  the  pathology  of  the  affection,  Dr.  FUnt  considers  the  disorder 
as  giving  rise  to  tenderness  over  the  vertebral  column,  causing  altera 
tions  of  sensibility,  as  affecting  the  muscular  system,  as  producing  ab 
mal  mental  manifestations,  as  affecting  the  digestive  organs,  the  ge 
urinary  organs,  the  heart  and  circulation,  and  as  causing  paroxysms 
sinking.  He  then  considers  the  physical  habits  of  the  patients,  the 
suits  of  medical  treatment,  the  probable  remote  causes,  and  then,  at 
some  length,  the  remedial  measures  which  he  has  found  most  succe^uL 
Under  this  head,  Dr.  Hint  advises  the  use  of  oounter-irritanta  to  the 
spine,  especially  cupping,  and  generally  without  scarification*  Issues 
he  found  inapplicable,  death  ensuing  in  the  one  case  In  which  he  used 
them.  There  is  no  doubt,  however,  that  in  this  iustance  he  had  an  or- 
ganic disease  to  deal  with,,  and  that  the  issues  had  nothing  to  do  with 
the  fatal  result.  Tonics,  especially  iron,  he  found  to  be  of  great  advan- 
tage* 

In  a  very  full  analysis  of  the  medical  reports  of  the  Stockholm  Hos- 
pital by  Dr.  Magnus  Huss,"  the  subject  of  spinal  irritation  receives  due 
consideration.  Dr.  Huss  classes  the  symptoms  of  the  disorder  as  fol- 
lows :  1,  Pain  of  various  parts  of  the  vertebral  column,  exbting  either 
idiopathically  or  developed  by  pressure.  3.  Cramps,  either  of  a  olonio 
or  tonic  nature,  in  those  parts  subjected  to  the  influence  of  the  spio&l 
cord.  3.  Loss  of  power  in  the  same  portions  of  the  body,  ranging  from 
simple  stiffness  and  weakness  to  complete  paralysis.  4.  Altered  sensi- 
bility, either  by  excess  or  by  great  diminution  of  sensation. 

It  will  be  observed  that  in  this  enumeration  the  author  confines  his 
specification  of  morbid  phenomena  to  those  which  relate  to  sensation 
and  the  power  of  motion. 

The  treatment  is  fully  and  philosophicaDy  considered.  Of  external 
remedies  he  prefers  counter-irritants,  using  the  milder  forms  first,  and 
then  the  severer,  such  as  the  moxa  and  the  actual  cautery,  should  the 
first  fail.  Venesection,  either  genera!  or  local,  should  be  cautiously 
employed,  and  is  not  generally  indicated.  He  is  the  first,  so  far  as  my 
researches  extend,  to  mention  electricity,  a  means  which  he  thinks  may 

»  "  ObaervfttioM  on  the  Pathologicul  Relations  of  the  Mcdallji  SpUialis/ 
Jownutl  o/ihe  MfdieeU  Scimcf^  April,  lSi4,  p.  269. 

*BrituK  and  Fbnign  MsdietU  Rmme^  October,  1846,  p.  4^ 


SPINAL  ANEMIA. 


H     mi 


h^  efmployed  with  ftcl?antage  in  obronic  and  debilitated  cases.  Potash* 
bfttha  are  also  recommended. 

Of  internal  remedies  he  specifies  iron,  opium,  strychnia,  phosphorus, 
mi  Valeria n,  as  being  pregminently  useful. 

Axetifeld  *  devotes  a  considerable  portion  of  his  treatise  to  spinal 
irritation.  He  regards  it  as  being  produced  either  by  a  trouble  of  in- 
|Mrvation  or  congestion.     In  the  treatment,  leeches  occupy  the  first 

,ce^  and  in  light  cases  blisters,  sinapisms,  dry  cups,  and  stimulating 
frictions,  are  useful  Internally  he  recommends  nothing  but  quinine 
lod  iron. 

Dr.  Radcliffe'  writes  very  sensibly  on  the  subject  of  spinal  irrita* 
tion,  and  gives  a  typical  case  which  is  quite  instructive.  He  incident* 
iliy  gives  it  as  hii»  opinion,  that  the  pathological  condition  is  one  of 
im»unia,  and  he  consequently  discourages  the  use  of  leeches,  relying 
mainly  on  blisters  and  tonics, 

Leyden  *  declines  to  recognize  spinal  irritation  as  a  distinct  patholo* 
gieai  entity,  regarding  it  as  a  condition  which  may  result  from  other 
{wimary  afieotlona.  In  this  he  very  generally  mistakes  cause  for  eiTect* 
His  remarks  are  evidently  more  based  on  theory  than  practice,  for  it  is 
trofy  apparent  be  has  seen  little  or  nothing  of  the  disorder  under  con- 
ikleratian. 

Boaenthal*  barely  mentions  it  under  the  head  of  hysteria. 

£riohBeD,*  with  more  practical  acumen,  says  of  spinal  an8?mia,  and 
•ipeoiaJly  of  anaemia  of  the  posterior  columns  of  the  cord,  that  it  is 
**a  condition  which  we  rather  reoognize  clinically  than  pathologically, 
by  analogy  than  by  direct  post-mortem  demonstration,  by  therapeutical 
father  than  by  physiological  tests.  But  yet  it  is  a  condition  which  is 
I  sow  fully  recognized  as  probable,  in  lieu  of  positive  evidence,  by  the 
I  boct  and  most  modern  writers  on  nervous  diseases,  and  one  the  prob- 

ible  existence  of  which  we  may  accept," 

I  have  thus  cited  the  principal  authorities  upon  spinal  irritation^ 

without,  however,  by  any  means,  exhausting  the  bibliography  of  the 

iubject.     Notwithstanding  the  eminence  of  many  of  those  who  have 

oonteaded  for  the  existence  of  a  definite  affection  of  'the  spinal  cord^ 

ttliAfBoiexued  by  tenderness  on  pressure  over  one  or  more  of  the  verte- 

b«a^  and  certain  eccentric  disorders  involving  sensibility,  the  power  of 

ikftoltoii,  and  functional  derangement  of  many  of  the  viscera,  it  must  be 

oonfossed  that  the  great  mass  of  the  medical  profession  has  regarded 

Mte  whole  theory  with  suspicion,  if  not  with  absolute  distrust.     The 

1>  *  Dm  N^TTtM««,**  Puis,  186S,  p.  284. 
*  R*?iioId«*«  '*  System  of  Medicine,'*  Loodon,  1868^  rol  {L,  p,  640. 
*'*Kliaik  der  Raoke&marks-Kraakhdten,"  nrdtfir  Band,  «Fst«  AbtheUuug,  Bn1iB« 
^^Klbdlc  d«r  KetvafhRmnkheitea,"  Stattgart,  l»n,  p.  440. 
**«te  Oanweygn  of  Um  Spine,"  eta.,  Loadoa,  1875,  p.  188,  m  itf. 
! : 


408 


DI8BASBS  OP  THE  SPINAL  OOBO. 


\i 


principal  reasoa  far  this  is  uadoubtedly  to  be  found  ld  tho  fact  tLat, 
like  many  other  new  theories,  that  of  spinal  irritation  has  been 
applied  to  explain  conditious  which  it  could  not  logioaJly  be  made  to 
cover.  Thus  mauy  cases  of  disease  or  disorder  of  the  heart,  due  to 
organic  difficulties  of  that  organ,  or  excited  by  disease  of  other  visoera 
through  the  sympathetic  system,  have  been  attributed  to  spinal  irntar 
tion.  The  same  is  true  also  of  the  uterus,  stomach,  liver,  and  other 
organs,  and  even  of  the  spinal  cord  itself,  which  often,  when  the  seat 
of  organic  diseases,  such  as  congestion,  meningitis,  inilammation,  tu- 
mors, etc.,  has  been  regarded  as  simply  in  a  state  of  irritaliuu.  It  is 
very  certtdn,  also,  that  numberless  cases  of  hysteria  have  been  attrib- 
uted to  irritation  of  the  spinal  cord.  In  the  following  remarks  I  will 
endeavor  to  be  as  explicit  as  possible,  and  not  to  claim  too  much  for  a 
pathological  condition  which  1  am  very  sure  exists,  and  which  I  there- 
fore tliiuk  is  entitled  to  recognition.  If  I  contribute  any  additional 
information,  it  will  be  maiidy  due  to  the  fact  that  our  means  of  exami- 
nation are  much  more  perfect  and  extensive,  and  our  knowledge  of 
physiology,  pathology,  and  therapeutics,  more  thorough  than  when 
most  of  the  authors  I  have  quoted  wrote  upon  the  subject.  My  observe- 
tionB  are  based  upon  a  careful  study  of  one  hundred  and  twtsnty-seveQ 
cases  which  have  occurred  in  my  private  practice  during  the  last  sui 
years,  and  of  which  I  have  full  notes,  and  twenty-nine  cases  of  which  I 
have  less  complete  data — in  all*  one  hundred  and  fifty-six  cases,* 

SymptODls.^ — Centric  Symptoms. — I,  Tenderness  cU  same  one  or 
more  Points  over  the  Spinal  Column^  increased  by  Pressure, — This  is 
the  essential  symptom  of  spinal  irritation,  though  varying  in  intensity 
from  the  slight  degree  of  pain  experienced  upon  strong  pressure  to  tb0 
acute  hyperaeatheaia  which  does  not  allow  of  even  tiio  contact  of  the 
clothing  without  tho  production  of  great  suffering.  It  is  generally  com- 
plained of  by  the  patient,  though  occasionally  it  has  to  be  sought  for 
by  the  physician.  Tlie  brothers  Griffin  found  this  symptom  present 
in  all  but  five  out  of  one  hundred  and  forty-eight  cases,  and  it  is  very 
probable  that  these  five  were  not  cases  of  spinal  irritation,  a  supposi- 
tion which  the  authors  themselves  evidently  entertain.  Certainly  the 
details  of  the  cases  do  not  support  the  view  which  would  ascribe  their 
phenomena  to  any  affection  of  the  spinal  cord.  Most  of  the  other 
authors  I  have  oited  refer  to  tliis  tenderness  as  a  prominent  feature. 
Parish  thinks  it  alone  is  to  be  relied  upon  as  indicating  irritation;  Mr. 
^Vliatton  declares  that  it  is  never  wanting ;  Axeuf  eld  regards  it  as 
the  dominant  and  characteristic  symptom  ;  and  Radcliffe,  while  admit- 
ting that  it  is  not  equally  well  marked  in  every  case,  states  the  rule  to 
be  that  spinal  tenderness  and  spinal  irritation  go  together, 

*  8iooe  the  first  edition  of  this  work  was  pubUshed^  a  Iai^s  additknul  oamber  vA 
CSMA  of  eplaal  con^ei^tion  have  come  under  my  Dot)c«^  but«  as  I  bare  kept  so  f^l  rcoord 
of  them,  I  bave  allowed  tbe  statement  iu  the  text  to  remnin  unaltered. 
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ther  hand,  Blint  does  not  regard  tenderness  as  an  invari* 
cntial  element  of  the  aCFection  under  consideration.     He 
found  it  absent  or  indistinct  in  five  of  his  fifty-eight  cases,  while  the 
other  attendant  circumstances  furnished  unequivocal  evidenoe  that  the 
diagncMia  was  correct. 

My  own  opinion  would  lead  me  to  consider  no  case  as  one  of  spinal 
lAtioQ  in  which  tenderness  on  pressure  over  the  vertebras  was  ab- 
t.  In  the  one  hundred  and  fifty -six  cases  noted  by  me,  this  symptom 
was  present  in  all  There  are  diseases  of  the  spinal  cord,  which  pro- 
dtioe  derangements  of  other  organs  of  the  body,  and  which  are  not 
oharmcteri^ed  by  vertebral  tenderness^  but  these  are  far  more  serious 
affections  ttmn  spinal  irritation,  and  of  altogether  different  pathology, 

7%e  9€€U  of  the  tenderness  is  generally  in  the  dorsal  region  of  the 
ipiiie.  The  Griffins  found  cervical  tenderness  in  twenty-three  casea, 
oervieal  and  dorsal  tenderneiia  in  forty-six,  dorsal  alone  in  twenty-three, 
denai  and  lumbar  in  fifteen,  lumbar  in  thirteen,  the  whole  spine  tender 
in  twenty-three,  and  no  tenderness  in  five.  Of  one  hundred  and  forty- 
eight  cases,  therefore,  one  hundred  and  seven  exhibited  tenderness  in 
tiie  domal  region. 

Dn  Flint  found  cervical  and  dorsal  tenderness  in  three  oases,  lum* 
bar  and  dorsal  in  ten,  and  dorsal  alone  in  twenty-one  oases. 

Of  my  own  cases,  twenty-five  had  cervical  tenderness  only,  thirty- 
ssren  cervical  and  dorsal,  forty-five  dorsal  only,  nineteen  dorsal  and 
iambar,  fifteen  lumbar  only,  and  in  fifteen  the  whole  spine  was  tender. 
Otte  kiuidred  and  sixteen  cases,  therefore,  of  one  hundred  and  fifty-six 
wiere  characterized  by  dorsal  tenderness,  and  in  forty-five  it  was  limited 
to  this  region. 

Th4  dofffte  OJid  character  of  the  tendcrnoss  are  subject  to  great 
varialioQ.  In  acme  cases  strong  pressure  is  required  to  develop  it, 
while  in  others  the  least  touch  is  insupportable.  Sometimes  there  are 
ohooiEDg  painSy  which  radiate  from  the  tender  spot,  while  at  others  the 
tjimwatheaia  ia  quite  circumscribed.  In  a  gentleman  now  under  my 
Qa<«  with  well-marked  spinal  irritation,  and  who  has  a  tender  spot  over 
the  ihird  lumbar  vertebra,  pressure  not  only  causes  intense  suffering  at 
tJutI  paint,  but  develops  pain  along  the  whole  course  of  the  crural  nerves 
^Ad  their  branches  as  far  as  their  terminations  on  the  inner  sides  of  the 
<— I.  Another,  a  lady,  who  has  spinal  tenderness  over  tlie  eighth  cer- 
^vaiml  and  first  domal  vertebrso,  experiences,  from  preasure,  intense  pain 
the  oourse  of  the  first  intercostal,  the  internal  anterior  thoracic, 
all  the  nenes  of  the  left  upper  extremity.  Why  In  these  and  other 
partiouJar  nerves  should  be  aifeoted,  is  a  question  which  will  be 
fully  oonaidered  hereafter. 
11m  pain  developed  by  pressure  is  not  always  of  the  same  character, 
it  is  dull  and  aching,  and  at  others  sharp  and  lancinating. 
aro  not  noticed  that  any  very  definite  relation  exists  between  the 
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character  of  the  pain  and  the  severity  of  the  other  symptoms,  thoi 
as  regards  the  degree  of  paio  of  each  kind,  there  is  a  marked 
tioD.  By  this  I  mean  that  a  dull,  aohing  sensation  may  indicate  a^  pro- 
found a  pathological  condition,  and  be  accompanied  by  as  intcasc  ecceo- 
trio  phenomena,  as  a  sharp  and  lancinating'  pain,  though  a  severe  ach- 
ing pain  and  a  severe  lancmating*  pain  always  iudicate  more  serious  dis^ 
order  thau  when  these  sensations  are  not  so  emphatic. 

The  character  of  the  pain  varies  in  accordance  with  the  tissue  in 
which  it  is  felt.  The  dull  aching  sensation  is  only  developed  by  strong 
pressure,  and  is  seated  in  the  muscular,  tendinous,  or  cartilaginous 
structures  about  the  vertebrje.  The  sharp,  piercing  twinges  excited  by 
slight  pressure  arise  from  the  sldn,  and  subcutaneous  cellular  tissue. 
With  these  species  of  sensations,  the  aesthesiometer  always  shows  in- 
creased sensibility  of  the  skin  over  and  in  the  vicinity  of  the  painful 
centres. 

To  ascertain  whether  or  not  the  tissaes  outside  of  the  spinal  canal 
are  in  a  state  of  hypenesthesia,  the  pressure  should  be  applied  with 
gradually-increasing  force,  by  means  of  the  thumbs  applied  to  the 
spmous  processes  and  the  intervertebral  spaces,  as  recommendod  by 
Flint,  The  examination  should  be  thorough,  and  extend  throughout 
the  whole  extent  of  the  vertebral  column.  The  fact  that  the  patient 
\  denies  the  existence  of  tenderness  should  have  no  weight  with  the  phy- 
'  sician.  Oidy  a  few  days  ago  a  young  lady  consultc^d  me  for  severe 
id fi'a -mammary  pain,  headache,  and  nausea,  I  at  once  suspected  spttial 
irritation,  but  she  declared,  in  answer  to  my  inquines,  that  there  vrzM 
no  sign  of  tenderneas  anywhere  over  the  spinal  column.  I  insisted, 
however,  on  a  manual  examination,  and  to  her  great  surprise  found 
three  spots  that  were  exceedingly  painful  to  slight  pressure.  This 
young  lady  had  been  treated  for  dyspepsia  for  several  years,  without 
deriving  any  benefit  from  the  measures  used,  but  was  cured  by  the 
treatment  which  I  shall  presently  fully  consider.  Occasionally  it  bap- 
pens  that  the  teodornesa  is  not  perceived  for  some  time  after  the  press* 
ure  is  made.  In  a  recent  case  I  found  the  interval  to  be  over  a  min- 
ute, and  then  acute  pain,  following  the  course  of  the  nerves,  was  ex- 
perienced* I  am  not  prepared  to  offer  an  explanation  of  this  pheiiome* 
non. 

2.  Pain  in  the  Spinal  Cord. — The  tenderness  just  noticed  is  seated 
primarily  externally  to  the  vertebral  canal,  and  is  developed  by  press- 
ure. That  wliich  is  now  to  be  considered  is  located  in  the  spinal  oord^ 
and  is,  therefore,  capable  of  being  produced  by  pressure  upon  non-teti' 
der  spots.  It  i^  a  very  common  symptom,  having  been  present  in  one 
hundred  and  one  of  my  cases.  Generally  it  is  ctmfounded  with  spinal 
tenderness,  from  which,  however,  it  La  quite  distinct.  It  is  aggravated 
by  motion  of  the  spinal  column,  by  action  of  the  muscles  which  have 
their  attachments  to  the  spinous  and  transverse  processes,  by  percua- 
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lion^  and  sometimes  by  tlie  erect  posture.  In  the  case  of  a  gentleman 
of  this  city,  it  was^so  great  when  he  stood  up  that  he  was  forced  to  keep 
the  recumbent  position  nearly  the  whole  time.  When  I  first  saw  him 
he  was  wearing  an  apparatus  designed  to  keep  the  weight  of  tho  head 
from  the  vertebral  column,  and  to  prevent  the  vertebne  pressing  upon 
etch  other,  under  the  idea  that  he  had  disease  of  the  intervertebral  sub- 
stance. I  removed  the  instrument,  and,  treating  him  for  spinal  irrita* 
fion,  he  recovered  his  health  in  a  few  weeks. 

Pain  in  the  spinal  cord^  in  the  disorder  under  oonsideration,  is  usu- 
ally seated  near  the  point  of  external  tenderness,  though  it  is  often  at 
a  distance,  and  sometimes  is  felt  throughout  the  whole  extent  of  the 
ootd.  The  eccentric  phenomena  bear  a  distinct  anatomical  and  physio- 
kgicftl  relation  to  it,  as  do  those  which  are  connected  with  spinal  ten- 
derness. There  is  likewise  a  similar  connection  existing  between  the 
p«tn  in  the  cord  and  the  vertebral  tenderness. 

To  ascertain  the  ejustence  of  spinal  pain,  when  it  is  not  spontane- 
ously felt  or  superinduced  by  muscular  exertion,  percussion  should  be 
pTMiined.  The  ends  of  the  lingers  will  answer  for  this  purpose,  though 
I  peeler  a  little  >iilcanized  India-rubber  haiunier,  and  a  plessimctor,  such 
as  are  sometimes  used  for  percussing  the  chest.  Even  over  spots  which 
exhibit  much  tenderness,  the  deep-seated  pain  in  the  cord  itself  oan 
clearly  be  distinguished. 

KCCSSTUIC  Symptoms, — By  far  the  mo^t  important  and  noticeable 
wpaptoms  of  spinal  irritation  are  to  be  found  in  distant  parts  of  the 
body.  These  vary  in  their  character  and  seat,  according  to  the  part  o£ 
llm  ^>iital  cord  affected.  Following  the  example  of  the  GriHins,  I  shaU 
these  symptoms  as  they  depend  upon  irritation  of  the  several 
of  the  cord  with  which  they  are  connected, 
a»  T^he  Cervical  Rcyion. — Of  the  cases  upon  which  this  chapter  ia( 
based,  in  twenty-five  the  irritation  existed  in  the  cervical  region  only,i 
of  the  spinal  cord ;  in  thirty-seven,  the  cervical  tenderness  was  con- 
joifiod  with  dorsal  tenderness,  and  in  fifteen  with  tenderness  of  the 
wbole  spute.  Taking  the  uncomplicated  oases  as  presenting  the  clear- 
est  features,  the  following  would  appear  to  bo  tho  more  prominent 
sgnop^ins  of  cervical  spinal  irritation. 

Vkrtiffo  was  an  accompaniment  in  eleven  cases,  and  headache  in 
fifteen  I  noiece  in  the  ears  in  eight,  and  dieturbaticee  of  vision  in  four,  i 
jFltHness  and  a  eer^e  of  constriction  across  the  forehead  were  complained  . 
oi  in  MTeral  cases,  as  was  also  tenderness  of  the  scalp.  In  addition, 
Ite  mind  was  more  or  loss  affected  In  every  case,  and  in  seven  the  ab^ 
«nmtioo  was  of  such  a  character  as  almost  to  amount  to  insanity.  In 
ooa  of  tbesc,  a  married  lady,  aged  thirty,  there  were  several  paroxysms 
of  tnanisffsl  excitement  every  day  ;  and  in  another,  that  of  a  young 
Iftdjr  aged  twenty-three,  so  furious  were  the  exacerbations  that,  for  feai 
sIm  would  injure  herself  or  others,  she  had  to  be  restrained  by  twc 
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strong"  ntirses,  who  held  her  while  tlie  fits  lasted.  The  predominiLnt 
type,  however,  was  melancholia. 

Sleep  was  deranged  in  every  case,  generally  in  the  form  of  insomnia, 
though  in  three  cuses  the  tendency  to  somnolence  was  excessive.  In 
every  case  the  dreams  were  of  an  unpteasant  character;  in  two  there 
was  nightmare,  and  in  one  somnambulism. 

Keuralgic  paln4  were  present  in  seventeen  of  the  twenty-five  cases- 
If  the  upper  part  of  the  cervical  region  was  the  seat  of  the  irritatioOy 
these  pains  were  experienced  in  the  scalp  and  face  ;  if  the  lower,  they 
were  seated  in  the  neck,  the  shoulders,  upper  part  of  the  chest,  and  the 
upper  extremities.  Sometimes  the  pain  was  of  a  dull,  burning  charac- 
ter, and  was  then  generally  seated  in  the  muscles  of  the  nucha.  Mus- 
cular effort  always  increased  the  suffering.  In  accordance  with  Teale*» 
experience,  it  several  times  occurred  that  the  neuralgia  was  intennit- 
tent,  the  paroxysms  coming  on  about  sundown  and  lasting  through  the 
night.     In  none  of  these  cases  was  there  ana?sthesia, 

3Iotillty  was  interfered  with  in  eighteen  oases.  Sometimes  there 
were  ^fibrillary  trntchiny^ ;  in  five  cases  there  were  clonic  spavins  of 
the  muscles  of  the  face  and  neck  ;  in  three,  genercU  chorea  /  in  two^ 
contractlona  of  the  flexors  of  the  arm  on  one  side,  so  that  the  elboir 
was  rigidly  bent ;  in  two,  the  contractions  were  in  the  flexors  of  the 
hands,  and  in  four,  of  the  fingers.  In  one  case  there  was  compUtt  loM 
of  power  over  the  hand  ;  in  four,  aponia  ;  and  in  one,  almost  constant 
hiccough  while  the  patient  was  awake. 

NauMa  was  present  more  or  less  in  fifteen  cases,  and,  in  one,  part 
of  every  thing  taken  into  the  stomach  was  almost  immediately  rejected, 
jPain  in  the  stomach  was  not  met  with  In  any  case, 

b.  The  Dorsal  Hecion. — I  found  the  dorsal  region  of  the  spine  ten- 
der in  one  hundred  and  sixteen  cases.  In  thirty-seven  of  these  it  wa« 
conjoined  with  cervical,  in  nineteen  with  himbar  tenderness,  and  in  fif- 
teen it  was  affected  with  the  whole  spine,  leaving  forty-five  uneompli- 
oated  cases. 

The  most  prominent  symptoms  ui  these  oases  were  connected  with 
the  viscera,  the  stomach  being  the  organ  oommonly  involved.  Thus, 
gmtralgia  was  present  in  every  case,  nav^ea  and  vomiting  in  nine  o^ma^ 
pyrosis  in  three,  gastric  flatulence  in  forty,  and  acidity^  as  evidenoed 
by  heartburn,  in  twenty-six. 

Next  in  order  came  the  heart.  There  were  palpitations  in  twenty- 
six  cases, ^5  of  oppression^  during  which  the  heart  beat  with  irrogu* 
larity  as  regarded  force  and  rhythm,  in  ten  cases,  and  attacks  ofsyn^ 
copt  in  five« 

There  was  difficulty  of  breathing  in  fifteen  cases,  and  cough  in  fif- 
teen. 

IfUercostal  neuralgia  existed  in  ten,  and  infra'inammary  palti  in 
tiurty-oae  cases. 
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Hiere  were  no  muscular  spasms,  coot  Factions,  or  paralysis. 
In  the  thirty-seven  caaes  ia  which  the  dorsal  teudemess  was  cod- 
Joined  with  cervical  tenderneaSi  the  symptoms  characteristic  of  each  re* 
gion  were  moie  or  less  intermingled.     In  two  oases  there  was  epUep^j^f 
in  three  cAorea  parcUf/dca. 

c  27i€  Lumhar  Megioru — ^This  portion  of  the  spine  exhibited  ten- 
ia forty-nine  cases.  In  nineteen  of  these  it  was  accompanied 
tenderness,  in  fifteen  the  whole  spine  ws^s  affected,  and  In  fif- 
teen the  tenderness  was  confined  to  the  lumbar  region  alone.  Of  those 
Utter  aU  were  characterized  by  neuralgic  pains  in  the  lower  extremi- 
tieB,  and  in  three  of  them  there  were  similar  pains  in  the  muscles  of 
the  iMtck  and  abdomen.  In  six  there  waa  spasm  of  the  neck  of  the  Mad- 
dbr,  aooompanied  with  severe  pain,  and  causing  great  difficulty  of  uri* 
JKtin^,  in  one  there  was  incontinence  of  urine,  in  Bvepain  in  the  ute- 
rus and  o varies f  and  in  one  neuralgia  of  the  rectum. 

Motility  was  affected  in  eight  cases.  In  four  of  these  there  were 
ftroog  tome  eontractiotis  of  the  muscles  of  the  lower  extremitiea,  and 
in  fo«ir  paralysis.  In  ail  of  these  there  were  occasionol  clonic  «pasm» 
aimtiUtiDg  chorea.  Of  the  nineteen  cases  in  which  there  was  also 
dovsal  tendeniess^  the  symptoms  were  in  general  those  charaoteristio 
of  spinal  irritation  of  both  regions, 

I  dL  T7he  whole  spine  was  tender  in  fifteen  case^  and  so  extensive  was 
the  bypeneathesia  that  it  was  scarcely  possible  to  press  upon  the  most 
limited  spot  without  producing  pain«  Of  these  cases  the  most  promi- 
I  Aeot  symptom  in  three  was  epilepsy^  in  one  paralysis,  sometimes  of 
Uie  upper  and  sometimes  of  the  lower  extremities,  and  in  three  eoti- 
iraotions  of  the  limbs.  Jfairalgic  pains^  either  in  the  s*^alp,  face, 
iieek^  elieaii  upper  extremities,  abdomen,  and  lower  extremities,  were 
pfMMit  in  every  case,  according  to  the  part  most  severely  affected 
for  the  time  being.  The  heart  was  disordered  in  five  cases,  the 
■tooweb  in  ten,  in  three  there  was  difficulty  of  swallowing,  from 
^t«n»ting  paralysis,  and  spasm  of  the  muscles  of  the  larynx,  and 
in  two  aphonia. 

OaUBes, — The  most  powerful  predisposing  cause  is  scjs.  Of  the  one 
kmulxwl  and  fifty-six  cases,  one  hundred  and  forty  were  females.  Age 
is  likewise  inflaential  in  determining  to  the  disorder.  Of  one  hundred 
thirty-seven  cases  in  which  I  have  recorded  the  age,  seventy-two 
between  fifteen  and  twenty-five,  thirty-two  between  twenty-five 
thirty-five,  fifteen  under  fifteen,  and  eighteen  over  thirty-five.  The 
pfiiiod  of  life  between  fifteen  and  twenty-five  is  therefore  that  at  which 
spinal  irritation  is  most  apt  to  occur. 

Htrcditary  if{fluence  was  ascertained  to  exist  in  thirty  oases. 
The  exciting  cause  ol  spinal  irritation  is  not  always  easy  to  ssoer< 
teaa.     In  thirty  out  of  one  hundred  and  thirty-seven  cases  I  could  not, 
by  the  most  careful  inquiry,  find  any  circumstance  likely  to  have  given 
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it  origin.     In  tweiity-one  it  was  iimiiifestly  produced  by  blows,  falls,  or 

8traiii3j  in  twelve  it  was  obviously  caused  by  sexual  eicosses^  and  four 

by  onanism.     In  ten  there  was  reason  to  ascribe  it  to  anxiety  and  grief, 

in'two  to~eicessive  mental  exertion,  in  twenty-one  to  insiiflSjieaiphya- 

ical  exercise,  in  fourteen  to  innutritions  and  insufficient  food^  in  tm 

to  ove?=in^«Jgence  in  alcoholic  licjuors,  and  in  one  to  the  use  of  opiunu 

In  the  remaining  nineteen  cases  it  followed  exhausting*  diseases,  such  as 

t^'phoid,  scariet,  and  intermittent  fever,  dysentery,  and  diphtheria,  and 

vfas  probably  directly  the  result  of  their  influence. 

y      It  may  also  be  caused  by  obliteration  of  the  aorta  or  spinal  vessels, 

pc  by  tumors,  thrombosis,  or  embolism,  by  hremorrhage  from  YesseJs  ia  re- 

/  lation  with  those  of  the  cord,  or  by  exposure  to  severe  cold. 

In  general  terms,  it  may  be  said  that  any  cause  capable  of  reducing 
the  powers  of  the  system  may  produce  spinal  irritation. 

Morbid  Aiatomy  and  Pathology, — I  have  already  stated  it  as  my 
opinion  that  the  essential  condition  of  spinal  irritation  is  jm^mia^f  the 
posterior  columns  of  the  cord.  Other  writers  have  ascribed  it  to  in- 
flammation, congestion^  hysteria,  and  numerous  other  factors.  The 
reasons  which  have  Induced  me  to  arrive  at  this  conclurion  are  briefly 
as  follows  :  Owing  to  the  fact  that  spinal  irritation  is  not  per  se  a  fatal 
disease,  we  rarely  have  the  opportunity  to  verify  any  views  we  may 
hold  in  regard  to  its  pathology.  In  the  few  oases  in  which  post-mortem 
examinations  were  made,  nothing  abnormal  was  found,  a  circumstance, 
however,  far  more  compatible  with  the  idea  I  have  expressed  than  with 
any  other : 

1.  It  is  a  well-recognized  fact  that  irritation  is  often  a  result  of  a 
deficient  supply  or  a  poor  quality  of  blood.  Thus  headaches  are  fre- 
quently caused  b)'  cerebral  ttuaemia,  and  are  promptly  relieved  by  in- 
creasing the  amount  of  blood  in  the  cerebral  blood-vessels.  Irritability 
of  the  mind  is  also  a  constant  accompaniment.  A  feebly-nourished 
stomach  rejects  food,  and  is  the  seat  of  pain.  An  anremio  heart  beata 
with  great  rapidity,  weak  muscles  are  affected  with  tremor,  and  an  ex- 
hausted generative  system  is  brought  into  a  state  of  unnatural  erethism 
by  the  slightest  kind  of  excitation.  Analogy,  therefore,  supports 
theory  I  have  suggested. 

2.  The  diagnosis  of  diseases  of  the  spinal  cord  has  become  so  perfi 
that  we  are  able  to  distinguish  congestion,  meningitis,  myelitis,  soften- 
ing, tumors,  etc.,  by  their  symptoms  and  by  the  means  of  research  at 
our  oommand.  We  see,  therefore,  that  the  morbid  phenomena  wbioh 
result  from  such  conditions  are  not  such  as  we  now  class  under  the  head 
of  spinal  irritation.  This  division  of  the  subject  will  be  more  fully  con* 
aidered  under  the  head  of  diagnosis. 

3.  I  have  repeatedly  ascertained,  by  actual  experience,  that  those 
agents  which  are  known  to  diminish  the  amount  of  blood  in  the  spinal 
vessels  invariably  increase  the  severity  of  the  symptoms  due  to  spin^ 
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IrritAtioD,  while  thej  are  as  effectually'  lessened  in  intensity  by  remedies 
which  t<»nd  to  produce  spinal  hypenpmia. 

4*  The  general  condition  of  patients  the  subjects  of  spinal  irritation 
b  always  below  par,  and  the  exciting  oaiites  are  all  such  as  tend  to  the 
production  of  asthenia. 

6.  l"*he  character  of  the  symptoms  points  decidedly  to  the  greater, 
tnd  at  times  sole  implication  of  the  posterior  columns.  There  are  cases 
of  the  disorder  in  which  there  is  no  derangement  of  motility  in  any  park 
of  the  body,  and  in  all  cases  aberrations  of  sensibllitj'  are  the  prominent 
features.  Moreover,  the  viscera  are  generally  affected  in  their  funo- 
tions,  a  circumstance  of  itself  strongly  indicative  of  the  situation  of  the 
lesion  in  the  posterior  columns. 

These  circumstances,  I  think,  go  very  far  toward  confirming  the 
riew  I  liave  expressed,  that  in  spinal  irritation  the  vessels  of  the  cord, 
Mpecially  those  of  the  posterior  columns,  contain  less  blood,  and  that 
this  fluid  is  inferior  in  quality  to  tliat  of  the  organ  when  it  is  in  a 
bealthy  condition.  Now  that  the  function  of  the  sympathetic  nerve,  as 
regards  its  action  in  regulating  the  calibre  of  the  blood-vessels,  is  so 
•aiiiifactorily  proven,  we  can  partially  understand  how  local  congestions 
tnd  anaemias  may  be  superinduced.  It  is  probable,  therefore,  that  the 
original  disturbance  in  many  cases  of  spinal  irritation  resides  In  the 
igrnpatbetio  system,  and  the  intimate  anatomical  relations  existing  be- 
tween the  two  nervous  centres  are  strongly  in  favor  of  this  suggestion. 

On  the  other  hand,  many  of  the  phenomena  of  spinal  irritation  point 
stiDtig-ly  to  the  secondary  involvement  of  the  sympathetic  system.  It 
is  tlms  that  the  visceral  disturbances  which  form  such  prominent  feat- 
ures are  mainly  to  be  explained. 

The  pathology  of  several  others  of  the  more  striking  symptoms  of 
spinal  irritation  has  been  a  subject  of  frequent  discussion,  but  at  the 
present  day  presents  no  diBKculties.  Thus  the  excitation  of  pain  in  the 
ixmn^n  to  which  the  cutaneous  nerves  are  distributed  results  from  the 
l^wiJuit  irritation  at  a  nervous  centre  induces  pain  at  the  points  in 
wliich  the  nerves  arising  from  that  centre  end.  Each  compound  spinal 
sends  a  twig  to  the  skin  contiguous  to  it,  and  these  twigs  termi* 
mnnediately  over  the  spinous  processes.  Now,  whenever  an  irrita- 
{■  tl^Qs  transmitted  to  the  periphery-,  it  may  be  reflected  back  to  the 
whence  it  came,  by  local  irritations.  Thus  a  patient  is  suffering 
dbronic  inflammation  of  the  spinal  cord,  and  In  consequence  has 
pain  and  muscular  spasms  in  his  lower  extremities.  An  irritation  ap- 
pEed  directly  to  the  cord  increases  the  pain  and  spasms  ;  an  irritation 
applied  to  the  lower  extremities  augments  the  pain  in  the  cord,  and 
may  imliioe  pain  and  spasms  in  distant  parts  of  the  body.  Horoe  it  ia 
UmI  |i55iKj2^i2n_yie_skmov§r_the  spinous  processes  not  oolx_<^"^fl" 
flvtaaegiiaj^ain,  but  also  gives  rise  tTTsptnal  pain,  and  neuralgic  sensa- 
ID  those  nerves  which  come  from  thQ.irritati'd  port  of  the  cord. 
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The  pain  existing  in  the  cord  h  aggravated  by  percussion  or  mus- 
cular action.  The  spinal  cord,  it  is  true,  is  inclosed  in  a  strong  and 
thick,  bony  canal,  which,  however,  is  entirely  filled  by  its  contents.  A 
blow,  therefore,  on  the  exterior  of  the  column  causes  a  vibration,  which 
is  propagated  through  the  bonj  structure  to  the  cord  and  its  mem- 
branes. If  this  blow  be  very  violent,  the  concussion  may  be  such  a»  to 
inflict  irreparable  damage  on  the  cord.  When  any  portion  of  the  cord 
is  in  a  state  of  irritation,  a  very  light  blow  upon  the  spinous  processes, 
over  the  disordered  part,  will  cause  severe  pain,  or  notably  add  to  that 
already  present.  The  vertebral  column  is  flexible,  and  therefore  mus- 
cular action  may,  by  producing  deviations  from  the  ordinary  line  fol- 
lowed, occasion  pressure,  and,  in  the  abnormal  condition  of  the  oord« 
excite  pain. 

Diagnosis. —  Rocollecting  that  no  case  is  to  bo  regarded  as  one  of 
spinal  irritation  which  is  not  characterized  by  spinal  tenderness,  we 
have  our  diagnostio  inquiries  hmited  to  the  distinguishing  of  spinal 
irritation  from  other  spinal  affections.  It  is  certainly  true  that  the 
distinction  has  often  been  overlooked,  and  that  at  times  there  is  a  red 
diflSculty  in  forming  a  correct  judgment.  Nevertheless,  by  carefully 
estimating  all  the  circumstances,  permanent  errors  of  diagnosis  are  not 
likely  to  occun 

There  are  three  diseases  of  the  spinal  cord  which  may  in  their  ear- 
lier stages  be  confounded  with  simple  spinal  irritation.  These  are 
chronic  myelitis,  meningitis,  and  congestion.  As  the  tresitment  of  these 
affections  is  in  many  respects  the  exact  reverse  of  that  proper  for  spinal 
irritation,  and  as  they  are  of  far  more  serious  character,  it  is  important 
to  make  as  early  and  as  correct  a  discrimination  as  possible. 

In  both  spinal  irritation  and  myelitis  there  is  tenderness  over  some 
part  of  the  vertebral  column,  which  tenderness  is  increased  by  pressure, 
but  this  tenderness  is  never  due  to  hypercesthesia  of  the  skin,  whereas 
in  spinal  irrit^ition  it  often  is. 

In  spinal  irritation  there  is  never,  so  far  as  my  experience  goea, 
^amcsthesia,  whereas  this  is  a  constant  accompaniment  of  myelitis. 

The  contractions  which  take  place  in  some  oases  of  spinal  irritation 
are  painless,  while  those  due  to  myelitis  are  attended  with  great  suffer- 
ing. 

In  myelitis  there  is  a  sensation  as  if  a  tight  cord  were  tied  around 
the  body  at  the  upper  limit  of  the  paralysis,  a  sensation  which  is  absent 
in  spinal  irritation.  It  is  true  that  Mr.  Teale  has  described  several 
cases  which  he  classed  as  spinal  irritation  and  in  which  the  sensation  of 
constriction  was  present,  but  careful  examination  of  the  histories  leaves 
scarcely  a  doubt  that  these  were  really  cases  of  myelitis. 

The  bladder  is  never  paralyzed  in  spinal  irritation,  whereas  in  mye- 
litis it  generally  is,  if  the  intlammation  be  located  in  the  lower  dorsal 
region  of  the  cord.     The  same  is  true  of  the  sphincter  ani.     Myelitis  ia 
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Always  productive  of  paralysis^  and  there  Ls  always  more  or  less  atrophy 
of  ibe  paralyzed  muscles.  Spinal  irritation  seldom  gives  rise  toparaly- 
uis,  which,  when  it  does  result,  is  always  incomplete,  and  is  never  pro- 
liturUve  of  atrophy. 

The  progress  of  myelitis  is  generally,  unless  arretted  by  appropriate 
Utmtment,  toward  a  worse  condition,  whereas  no  such  tendency  is  mani- 
fested by  spinal  irritation. 

From  spinal  meningitis,  spinal  irritation  is  distinguished  by  the  cir- 
coffMitoiioeg  that  in  the  former  disease  there  are  constant  painful  spasms 
ol  Uie  mujscles  of  the  back,  pain  in  the  cord,  and  no  spinal  iendemeaa 
uusreMed  by  pressure. 

From  congestion  of  the  spinal  cord  and  its  membranes,  spinal  irri* 
tation  is  sulliciently  distinguished  by  the  facts  that  there  is  generally 
little  or  no  pain  in  tliu  cord  in  the  first-named  affection^  and  no  spinal 
teodemess.  In  congestion,  likewise,  the  paralysis  and  other  symptoms 
»re  always  worse  after  the  patient  has  been  lying  down,  while  in  spinal 
trritatiou  the  recumbent  position  always  alleviates  the  condition. 

Another  means,  which  in  doubtful  cases  will  invariably  lead  to  a 
ooETMit  diagnosis,  is  afforded  by  the  known  effects  of  certain  medicines, 
Tfiiu  spinal  irritation  is,  as  I  have  several  times  ascertained,  made 
«oc»e  by  the  administration  of  ergot,  while  each  one  of  the  other  din- 
Maes  I  have  named  is  alleviated.  The  reverse  is  true  of  strychnia, 
wllioh  in  all  castas  aggravates  the  symptoms  of  myelitis,  meningitis,  or 
eoQigestion,  while  it  is  an  cllicient  means  of  cure  In  spinal  initation.  An 
brpodert&ic  iiij(*ction  of  the  thirtieth  of  a  grain  is  sufficient  to  settle  the 
tttAer  in  oaaas  where  the  diagnosis  is  of  difficult  formation. 

The  flatulence,  eructations,  and  vomiting,  are  very  symptomatto  of 
ipiaal  irritation^  while  they  are  rarely  phenomena  of  either  of  the  other 
ilbctiotis. 

One  uther  disease  ia  liable  to  be  confounded  with  spinal  irritation, 
that  is  angular  curvature,  in  which  there  is  spinal  tenderness  in- 
by  pressure.  The  facts,  however,  that  strumous  disease  of  the 
Wtebne  generally  occurs  iu  children,  that  the  scrofulous  diathesis  is 
ilnyi  prrsent,  that  an  angular  prominence  can  be  detected  by  c^refui 
cxBoiiiaiioo,  that  the  paralysis  progressively  beeoroee  more  profound, 
*fctt  tlie  oonstitutional  effects  are  more  severe,  are  sufficient,  oven  m 
^Nttlul  cases,  to  guide  to  a  correct  diagnosis. 

/  hlQiglMMiB. — ^The  prognosis  in  caaes  of  spinal  irritation  is  generally 
pMDnbiew  In  fact,  ho  far  as  my  experience  extends,  1  have  never  seem 
/*«m  frbieh  entirely  resisted  treatment,  and  very  few  in  which  a  oupb 
1  ^  Qot  ultimately  effected.  When  remedies  suitable  for  the  difficulty 
;^  not  prove  successful,  it  is  because  the  patient  does  not  steadfastly 
H^^tero  in  their  use, 

fifty -flix  cases  forming  the  basb  of  this 
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huodred  and  thirty -three  were  thoroughly  cured,  ten  were 
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lost  sight  of  soon  after  treatment  was  ooramencod,  but  were  materiallj^ 
improved,  and  thirteen  were  relieved  for  the  time  being,  but  ooat(nu«»d 
to  have  relapses. 

Treatment. — The  principles  of  treatment  applicable  to  spinal  irrita- 
tion are  four : 

1.  To  remove  the  cause, 

2.  To  improve  the  general  tone  of  the  system* 

3.  To  increase  the  amount  of  blood  in  the  spinal  oord,  and  improve 
ihe  nutrition  of  this  organ* 

4.  To  set  up  a  counter-irril  ant  action  In  the  vicinity  of  the  disor- 
dered region  of  the  cord. 

^--  In  regard  to  the  first  indication,  I  have  nothing  special  to  say.  The 
cause  once  ascertained,  eoranion-senso  would  dictate  its  removal  as 
speedily  and  as  effeotually  as  possible,  by  the  proper  means  according 
to  its  character. 

/  The  second  indication  is  to  be  met  by  tonics,  such  as  quinine  and 
iron,  and  especially  stimulants  judiciously  administered,  I  am  as  well 
convinced  of  the  general  applicability  of  alcohol  in  some  form,  in  the 
treatment  of  spinal  irritation,  as  I  am  of  any  thing,  WHiiskey,  brandy, 
and  rum,  are  to  be  preferred  on  acooynt  of  their  less  liability  to  dis- 
agree with  the  stomach,  and  as  containing  a  greater  percentage  of 
alcohol  than  vinous  or  malt  lirinors.  Among  the  tonics  the  prepara- 
tions of  zinc  are  valuable,  and  I  think  the  oxide  is  to  be  preferred 
Cod-liver  oil  is  also  of  great  service. 

The  third  indication  is  oasily  fulfilled  by  strychnia,  phosphorus,  phos- 
phoric acid,  and  opium.  The  two  first-named  remedies  may  bo  Tery 
satisfactorily  combined  in  a  pill  containing  half  a  grain  of  extract  of 
nux-vomica  and  the  tenth  of  a  grnin  of  the  phosphide  of  zinc,  which 
may  be  given  three  times  a  day.  Strychnia  may  also  be  given  by  solu- 
tion of  the  sulphate  in  dilute  phosphoric  acid,  and  In  doses  of  about  the 
thirty-second  of  a  grain  to  half  a  drachm  of  the  acid.  Tlie  beneficial 
effects  of  these  remedies  are  perceived  in  a  few  days.  Opium  is  espe- 
cially useful  io  those  cases  in  which  there  arc  contractions  of  the  Umb«| 
and  here  its  action  is,  of  course,  not  solely  that  of  an  agent  increasing 
the  amount  of  blood  in  the  cord.  1  prefer  to  give  it  either  in  the  form 
of  suppositories,  comp»osed  each  of  half  a  grain  of  the  aqueous  ^^tii^^H 
and  a  sufficient  quantity  of  the  butter  of  cacao,  or  by  hypodermic  tQJ4^l 
tion  of  morphia,  I  have  frequently  seen  contractions,  which  had  per- 
sisted with  obstinacy  for  several  weeks,  relax  in  a  few  minutes  under  tiie 
influence  of  opium  thus  administered. 

The  application  of  hot  water  to  the  spine  is  also  an  admirable  adju- 
vant. It  should  be  used  as  hot  as  can  be  borne.  Nothing  is  better  for 
the  purpose  than  Dr.  Chapman's  India-rubber  bags* 

The  fourth  indication  is  one  <»f  great  importance,  and,  when  properly 
carried  into  effect,  a  cure  will  often  rt^sult  in  slight  crises  without 
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olbt*r  mentis  of  treiitmeiit  being  employed.  Of  counter  irritants  my 
Mptfrience  leads  me  decidedly  to  the  ompioymeiit  of  blisters  in  prefer- 
ence to  any  others*  They  should  be  applied  to  the  skin,  immediately 
over  the  painful  part  of  the  spine,  and  sbould  be  renewed  a«  ofteo  as 
may  be  ncceiMiary.  Dry  cups  almost  always  do  good.  Leeches,  or  any 
other  means  for  the  abstraction  of  blood,  are,  according  to  my  exj>eri- 
rnee,  always  prejudicial. 

Elect rieity,  in  whatever  form  it  may  be  applied  to  the  gkin,  acta 
ftuJy  an  a  counter-irritant.  It  certainly  has  great  power  in  the  dis- 
under  consideration.     A  smnce  should  be  given  every  day,  and 

old  not  la.^t  longer  than  ten  or  fifteen  minutes.  In  every  way 
the  jilatical  form  is  to  be  preferred*  The  patient  should  be  geatcd  on 
the  Invulated  stool,  and  then  spurk.^  should  be  drawn  with  the  largv 
bnt.HS  ball-electrode  from  the  part  of  the  skin  in  which  the  morbid  ood* 
dition  exists.  The  clothing  should  not  be  removed.  It  often  happens 
that  all  spinal  tenderness  disappears  after  two  or  three  applications. 
If  the  galvanic  or  farad;iic  current  be  employed,  the  electrodes — wet 
upoogcit  or  wire  brushes— should  be  drawn  slowly  over  the  skin  of  the 
affretcd  p;irt,  and  the  current  shouKl  be  strong  enough  in  either  oai€ 
to  n*dden  the  skin  and  to  cause  considerable  pain. 

Latterly  I  have  made  use  of  percussion  with  decided  beneficial 
resatts.     A  stick  somewhat  like  a  crochet-needle   is  run  through  an 

la- rubber  ball  about  two  inches  in  diameter,  and  with  this  instru- 

tit  the  skin  is  pounded  for  tive  minutes  or  so  night  and  morning. 
Tl>e  painful  parts  should  not  l>e  spared.  Tolerance  is  generally  estab- 
lisbed  m  a  few  days,  and  then  the  patient  takes  pleasure  in  the  pouiiding. 

Besides  these  therapeutieal  means,  there  are  others  of  a  more  strictly 
hygienic  character,  which  cannot  be  overlooked.  Thus  the  food  should 
be  of  a  highly-nutritious  character,  moderate  physical  exercise  should 
be  taken,  and  as  much  time  as  possible  should  be  spent  in  the  open  air. 

Patients  almost  always  feel  more  comfortable  in  the  reoumbent  p«- 

on  than  any  other,  because  thereby  the  blood  is  allowed  to  settle  in 
tb^  spinal  vessels.  They  should  not  therefore  be  prevented  lying  down 
dtarin^  tlie  greater  part  of  the  day,  but  at  the  same  time  they  should  be 
•aeonnged  to  take  exercise,  and  efl|>ecially  so  when  there  is  any  loss 
ol  power  in  the  lower  extremities.  The  induced  or  faradaic  current  is 
always  of  service,  when  applied  to  the  affected  muscles,  and  the 
b  of  great  efficacy  when  passed  through  neuralgic  nervous  trunks. 

Ill  iUuatratioii  of  the  views  inoulcated  in  this  chapter^  I  append  tfie 
foUowifi^  details  of  eases  : 

Caaa  L  Jfriiaiion  of  the  CerviccU  Brfficm  pf  the  Spinai  CorcL--* 
Ifra.  J.  Sw  c<>iiaulted  mo,  May  7,  1868,  for  what  she  had  been  informed 
was  a  eerebfal  disorder.  The  patient  was  thirty>eigfat  years  of  age,  hftd 
IimI  five  chitdroii,  and  bad  always  enjoyed  good  health  till  two  years 
pl^trioojly,  wbaa  ahe  had  been  thrown  from  her  carriage.     She  was  not 
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■tunned  or  otherwise  seriously  iiijujed-  Soon  after  the  accident  she 
notioed  a  rumbling  noise  in  one  ear,  and  in  a  few  days  subsequently  the 
other  ear  became  similarly  affected.  About  the  same  time  there  were 
flashes  of  light  before  the  eyes,  and  a  dull,  heavy  pain  in  this  point  oi 
the  head.  Vertigo  was  also  frequently  present.  There  was  insomnia, 
and  when  she  did  sleep  she  was  very  apt  to  be  attacked  with  night- 
mare. 

These  symptoms  continued  to  annoy  her  for  several  months,  with- 
out, however,  compelling  her  to  seek  for  medical  advice,  until  at  last 
she  had  a  seizure  which  was  certainly  epileptic  in  its  character.  This  was 
followed  with  disturbance  of  vLsion,  and  intense  neuralgia  of  the  fifth 
pair  of  nerves.  She  now  pkced  herself  under  the  charge  of  a  physician 
in  a  neighboring  city,  where  she  was  then  residing,  who  diagnosticated 
a  tumor  of  the  brain,  and  gave  an  unfavorable  opinion  as  to  the  ulti- 
mate result.  He,  however,  advised  the  use  of  iodide  of  potassium. 
She  took  this  in  large  doses  faithfully  for  three  months — during  which 
period  she  had  two  more  epileptic  attacks — w^ithout  percciviug  any  ben> 
efit,  and  then  she  went  to  Europe.  While  there  she  consulted  a  num- 
ber of  physicians  and  surgeons  of  eminence,  all  of  whom  gave  a  very 
guarded  prognosis.  By  the  advice  of  several  of  these  she  took  the 
bromide  of  potassium,  with,  at  first,  some  advantage,  but  this  was  event- 
ually lost,  and  her  symptoms  became  as  severe  as  before.  She  had 
several  epileptic  paroxysms  during  the  four  months  she  was  taking  the 
bromide*  Finally,  she  traveled  through  Germany  and  Italy,  and,  stilJ 
obtaining  no  relief,  returned  home,  I  saw  her  a  few  days  after  her 
arrival.  She  was  then  suffering  from  facial  neuralgia,  excessive  tender- 
ness  of  the  scalp,  so  that  she  could  not  have  her  hair  brushed  without 
enduring  groat  pain,  obscureuess  of  vision,  pain  in  the  eyeballs,  redneet 
of  the  conjunctivae,  vertigo  almost  constantly,  great  mental  irritability^ 
amounting  at  times  to  positive  insanity  ;  wakefulness,  nightmare,  and 
contraction  of  the  fingers,  the  nails  being  strongly  pressed  against  the 
palm  of  the  hand. 

Ophthalmoscopic  examination  showed  dilatation  of  the  retinal  ves- 
sels, arterial  and  venous  pulsation,  and  congestion  of  the  optic  disks 
of  both  eyes.     The  pupils  of  both  eyes  were  contracted. 

Perhaps  I  should  not  have  suspected  any  spinal  disorder,  if  she  had 
not  herself  called  my  attention  to  a  pain  which  she  said  she  constantly 
felt  between  the  shoulders.  I  therefore  examined  the  upper  part  of 
the  spine  very  carefully,  and  found  deep-seated  pain  developed  by  per- 
cussion over  the  seventh  cervical  vertebra,  and  great  hypersesthesia  of 
the  skin  in  the  same  region.  Her  symptoms  were  not  those  in  the  least 
indicative  of  congestion  of  the  cord  or  its  membranes,  of  menin^tis,  or 
myelitis,  and  the  apparent  severity  of  the  cerebral  symptoms,  and  the 
general  good  condition  of  her  mind  and  sensorial  and  motor  functiona, 
were  so  incompatible,  that  I  could  not,  upon  reflection,  bring  myself 
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tlie  Wlief  that  she  was  affected  with  any  organic  disease  of  the  braia. 
My  inquiries  and  examinations  all  led  me  to  the  oonolusion  that  she  was 
laboring  under  spinal  irritation  of  the  lower  cervical  region, 

I  therefore  prescribed  for  her  five  drops  of  the  phosphorated  oil 
three  times  a  day,  applied  a  blister  to  the  painful  spot,  and  daily 
pawed  the  direct  galvanio  ourrent  through  the  cord,  by  applying  the 
negative  pole  to  the  fifth  cervical,  and  the  positive  to  the  sixth  dorsal. 
My  object  was,  not  only  to  improve  the  nutrition  of  the  cord,  but  also, 
by  irritation  of  the  sympathetic,  to  contract  the  vessels  of  the  brain. 
Budge  and  Waller  had  shown,  several  years  previously,  that,  when  that 
portion  oi  the  spinal  cord  situated  between  the  seventh  cervical  and 
sixth  dorsal  vertebra;  is  acted  up>on  by  the  galvanio  current,  the  pupils 
are  dilated.  Now,  dilatation  of  the  pupils  is  produced  by  excitation  of 
the  sympathetic,  and  excitation  of  the  sympathetic,  within  the  limits 
mentioned,  likewise  causes  contraction  of  the  vessels  of  the  brain,  as 
can  readily  be  seen  by  ophthalmoscopic  examination  while  the  current 
ispaaaing. 

Under  the  influence  of  this  treatment  the  amendment  was  rapid, 
and  at  the  end  of  three  months  she  was  entirely  cured.  It  was  neces- 
nry,  however,  to  apply  eleven  blisters, 

Cx&K  IL  Irritation  of  (he  Cervical  Beaton  of  the  Cord, — M.  S.,  a 
gentleman  of  sedentary  habits,  consulted  me,  August,  1B07,  for  intense 
headache  and  facial  neuralgia,  with  which  he  had  suffered  for  several 
moDths*  The  disease  had  come  on  gradually,  and,  although  now  never 
entirely  absent,  was  paroxysmal  in  its  character,  being  more  severe  at 
night  than  through  the  day*  The  external  pain  followed  the  course  of 
the  fifth  pair  of  nen^es  through  all  its  branches  \  the  internal  was  fixed 
ta  tlie  poeterior  part  of  the  head,  and  was  evidently  due  to  oerebral 
lORiaia,  as  it  was  relieved  by  stimulants  and  by  holding  the  head  in  a  de< 
pendent  position.  Vertigo  was  frequently  present,  and  the  disposition  to 
•leep  waa  excessive,  though,  owing  to  the  pain,  it  could  not  be  indulged 
in  for  more  than  a  few  minutes  at  a  time.  Nausea  was  occasionally  a 
eynpiom,  but  never  to  the  extent  of  being  followed  by  vomiting. 

On  examining  the  spine  of  this  gentleman,  I  found  tenderness  over 
the  fourth  and  seventh  cervical  vertebra;.  Two  blisters  were  at  once 
Applied,  end  Aitkon's  syrup  of  the  phosphate  of  iron,  quinine,  and 
itiyofanie,  edministerecL  I'Vira  the  first,  improvement  was  manifested, 
end  in  less  than  a  month  tlio  cure  was  complete. 

Cass  IIL  Irritation  of  the  Dorsal  Be^ion  cfthe  Spinal  CcnL-^ 
Mrs^  i»  fi^  e^ed  twonty^four,  consulted  me,  March,  1868,  for  obetinate 
%  mod  neuralgic  pains  in  the  left  breast.  She  was  thin,  pale, 
en«roic,  and  had  sufiered  for  over  a  year.  She  also  complained  of 
e  duU,  aching  pain  in  the  middle  of  the  back,  which  was  inoreeeed  by 
even  nodenite  physical  exercise.  The  vomiting  tc»ok  plaoe  regularly 
iitef  every  meaU  and  even  water  was  at  once  thrown  up.     She  was 
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under  the  impression  t,!mt  tho  disorder  was  the  result  of  exposure  for 
several  hours  to  very  severe  cold  while  in  an  open  boat. 

Recognizing,  at  once,  tho  fact  that  the  main  difficulty  lay  In  the 
cord,  I  carefully  examined  thn  whole  spine,  and  found  excessive  tender- 
ness over  the  spinous  processes  of  the  sixth,  seventh,  and  eighth  dorsal 
vertebrae.  There  was  also  deep-seated  spinal  pain  developed  by  percuB^ 
sion, 

I  ordered  the  application  of  a  blister,  and  the  internal  use  of  small 
quantities,  frequently  repeated,  of  milk-punch  (one  ounoa  of  brandy  to 
three  of  milk).  The  first  wineglassful  Avas  at  once  rejected,  and  so 
was  a  tablesponnful  which  she  took  half  an  hour  subsequently.  I  then 
reduced  t!je  quantity  to  a  teaspoonful  every  half-hour.  This  was  re- 
tained, and  was  the  first  nutriment  of  any  kind  which,  for  nearly  eleven 
months,  had  not  been  rejected  wholly  or  in  part. 

The  next  day  I  found  that  the  blister  had  drawn  wel!,  and  that  the 
nausea  and  vomiting  were  greatly  diminished,  as  were  likewise  the 
neuralgic  pains.  A  teaapoouful  of  the  following  mixture  was  then 
directed  to  be  taken  three  times  a  day,  immediately  after  meals  :  5- 
Strychnia^  sulph.,  gr.  j;  ferri  pyrophosph.,  quiuiic  sulph.,  M  3  ss  ;  acid. 
phosph,  dil.,  sjnipi  zingiberis,  M  3  ij.  M.  ft.  mist.  The  milk-punch 
was  still  continued,  but,  in  treble  tho  dose,  less  frequently  given. 

Gradually  all  the  symptoms  decreased  in  violence,  and  at  the  ijiid  of 
two  weeks  she  was  enabled  to  retain  a  moderate  quantity  of  food  at 
each  meal.  Any  excess  was  still,  however,  followed  by  vomiting.  She 
had  increased  five  pounds  in  weight,  and  was  greatly  improved  in  per- 
Bonal  appearance. 

In  two  months  she  had  gained  twenty-one  pounds,  and  was  as  wiJl 
as  she  had  ever  been  in  her  life.  The  spinal  tenderness  had  entirely 
disappeared  j  seven  blisters  were  applied  in  all. 

Case  IV,  Irritation  of  tfve  Dorsal  Region  of  the  Spinal  CortL^-^ 
Mrs.  W.  had  for  more  tlmn  three  jxars  snfFered  from  spasmodic  move- 
ments of  the  upper  extremities,  not  distinguishable  from  those  of  true 
chorea,  which  occasionally  were  followed  by  contractions  of  the  flexors 
of  the  wrists  and  fingers,  There  were  also  infra-mammary  pain,  eructa- 
tions, and  vomiting.  When  she  came  under  my  care,  June  22, 1B69, 
she  was  reduced  to  almost  a  skeleton,  and  was  suffering,  in  addition  to 
the  symptoms  above  mentioned,  from  acute  pain  in  tho  back«  This 
pain  she  informed  me  had  not  been  ordinarily  very  severe,  but  wm, 
nevertheless,  coustantly  present.  On  examination  1  found  tenderness 
over  the  first,  second,  and  third  dorsal  vertebrae.  I  at  once  applied  the 
constant  galvanic  current  in  a  manner  already- described,  and  continued 
it  for  five  minutes,  with  the  effect  of  raiiigatlng  the  pain  in  the  spine 
and  the  nausea.  The  ensuing  day  I  repeated  the  application,  and  in 
addition  prescribed  the  mixture  given  in  Case  III.  She  retained  it  on 
her  stomach,  as  she  did  the  food  which  she  ate  that  day.     Brandy 
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oe-dosea  was  given  with  her  lunch  aod  dinner.     The  gidyz 

tinued  daily  for  eighteen  days,  at  the  end  of  which  timo  tihi 
fFom  pain,  from  the  spasms,  and  from  the  vomiting.     Iler  up 
WHS  immensely  improved,  and  she  had  increased  seven  pounds  in  wcighti 
The  galvanism  was  now  discontinued,  but  the  strychnia  mixture  and 
the  brandy  were  persevered  with  for  over  a  mouth  longer.     She  was  then 
well 

CiksB  V.  Irritation  of  the  Lumbar  Eegion  of  Hit  Spinal  Cord. — 
E.  T.,  an  unmarried  lady,  aged  twenty-nine,  consulted  me,  August,  18C9, 
for  paratyais  of  the  lower  extremities,  attended  with  spinal  tenderness 
and  abdominal  pains.  She  bad  been  treated  for  inflammation  of  the 
spitial  cord,  had  been  eupped,  leeched,  and  had  had  an  issue  made  over 
ike  teat  of  the  pain. 

When  I  first  saw  her  she  waa  unable  to  walk,  having  been  in  this 
onnditinn  for  seyeral  months.  As  she  sat  in  her  chair,  she  could  roadi* 
ly  move  her  legi  in  any  desired  direction,  but  to  bear  her  weight  upon 
tbem  was  an  utter  impossibility.  There  was  no  alteration  of  sensibility. 
Her  ipeneral  appearance  was  not  anaemic,  nor  was  she  in  the  least  degree 
kyttericaL  Upon  careful  examination,  I  was  unable  to  find  any  reasoa 
to  induce  the  belief  that  she  was  laboring  uuder  spinal  oongestioii| 
jBienxngitis,  or  myelitis,  or  that  there  was  softening  of,  or  pressure  upon, 

oc>nL  1,  however,  discovered  great  tenderness  over  the  first  and 
MMond  lumbar  vertebne,  and  found  that  strong  pressure  in  this  region 
iodnoed  deep-seated  spinal  pain  and  sharp  neuralgic  sensations  along 
ikm  iXNirse  of  the  crural  nerves. 

Regarding  the  case  as  one  of  pure  spinal  irritation,  I  applied  the  '^ 
oonstant  galvanic  current  to  the  back  gvctj  alternate  day,  and  adminis- 
UfttdUie  following  prescription  :  IJ,  Zinct  phospbidi,  gr.  iij  ;  ext.  nucia 
vnm.,  gr.  xv.  M.  ft,  in  piL  no.  xxx^  Dose,  one  three  times  a  day.  I 
ikewise  directed  the  application,  to  the  painful  part  of  the  spine,  of 
tfanni^li  wrung  out  of  spirits  of  turpentine,  to  be  continued  daily  till 
Pidaass  and  decided  smarting  were  produced.  A  full  and  nutritious 
diet,  with  ale,  was  enjoined.  Under  thin  treatment  she  improved  so 
mpidJy  in  every  respect  that  in  twenty-three  days  she  was  able  to  walk 
wilh  a  cane,  and  in  a  few  days  more  than  a  month  was  well,  being  in  aa 
good  health,  according  to  her  own  report,  aa  she  had  ever  enjoyed  io 
ker  lif  t>. 


AXJUflA   OP   THE    ANTERO-UkTKRAL  COLUMNS    OF  THK   CORD. 

The  phenomena  wliich  in  my  opinion  are  the  result  of  an  anfomio 
eonditton  of  the  antero-lateral  columns  of  the  spinal  cord  have  hitherto 
elaas«d  under  the  heads  of  spinal  paresis,  functional  paralysis, 
fttoc  paimlyaif,  inhibitory  paralysis,  paralysis  from  peripheral  irritation^ 
•Ce,  Sereral  of  these  names  are  applied  with  reference  to  the  caiiMa» 
with  reference  to  the  syuiptoms,  but  none  to  the  leaion. 
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SymptoMS. — ^The  most  proniinent  symptom  of  ami^mia  of  the  ai 
ro-]atcra]  columns  of  the  spinal  cord  is  paralysis  of  motion  iu  thoee^ 
parts  of  the  body  which  derive  their  nerves  from  the  affected  portion 
of  the  cord,  and  in  many  cases  of  those  below  the  seat  of  the  lesioii«,i 
This  paralysis  is  iucompletCy  the  patient,  if  the  lower  extremities  ar^ 
affected,  being  able  to  walk,  though  he  docs  so  with  difficulty.  It  is 
noticed,  too,  that  some  muscles  are  more  apt  to  be  paralyzed  than 
others,  the  tibialis  anticua  and  the  peroneal  group  rardy  escaping. 

In  the  great  majority  of  cases  the  paralysis  is  confined  to  the  low< 
^tremities,  constituting  paraplegia.     The  reason  for  this  is,  that  thaj 

5mic  condition  of  the  cord  which  causes  the  paralysis  is  more 
quently  excited  by  irritation  transmitted  from  the  genito-urioary  and 
digestive  organs  than  from  any  others. 

Spasmodic  contractions  of  the  paralyzed  muscles  are  not  often  m( 
with,  though  occasionally  there  are  slight  twitchings,  hbrillary  iu  their 
character. 

It  is  rarely  the  caae  that  the  paralysis  extends,  as  it  does  in  that 
which  results  from  congestion  of  the  cord.  The  affection  usually  supei^ 
venes  suddenly,  and  is  about  as  severe  in  the  beginning  as  at  any  sub- 
sequent period. 

The  bladder  and  rectum  are  very  rarely  involved  as  a  consequenoo 
of  the  spinal  lesion,  though  disease  of  either  of  tliese  organs  often 
kuses  amsmia  of  the  antero-lateral  columns  of  the  cord.  In  a  few-, 
kses,  however,  I  have  witnessed  both  paralysis  of  the  bladder  and  of' 
the  sphincter  coming  on  late  in  the  course  of  the  disease,  and  evidently 
dependent  on  it. 

Electro-muscular  irritability  is  rarely  impaired.  Reflex  excitability 
is  also  generally  unaffected.  In  the  worst  cases,  tickling  the  sole  o{< 
the  foot  will  cause  the  leg  to  be  drawn  up,  even  against  the  volition 
the  patient. 

Disorders  of  sensibility  are  not  prominent  features  in  amemia  of  the 
antero-lateral  columns  of  the  spinal  cord.  Locally  there  is  very  rarely 
pain,  and  in  the  paralyzed  parta  there  is  neither  anaesthesia,  hyp( 
thesia,  nor  abnormal  sensations  of  any  kind.  There  is  never,  in  the  un* 
complicated  aflfection,  the  sensation  of  constriction  about  any  part  of 
the  body.  The  stomach  and  bowels  are  not  often  affected,  unless  tbei 
is  at  Uie  same  time  some  degree  of  anaemia  of  the  posterior  columns. 
But  in  one  very  interesting  case,  occurring  in  a  lady  of  this  city,  and 
produced  by  exposure  to  extreme  cold  while  crossing  to  Governor's 
Island  in  an  open  boat,  there  were  vomiting  every  time  food  was  taken 
into  the  stomach,  and  the  most  obstinate  constipation  I  have  ever  wit- 
nessed. It  very  frequently  happened  that  this  lady  had  no  operation 
from  her  bowels  for  over  a  month. 

Causes* — Amemia  of  the  antero-lateral  columns  of  the  spinal  ooi 
may  be  produced  by  any  cause  capable  of  Interrupting  the  flow  of  blood 
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^ihe  region  m  question,  of  les&eaing  the  calibre  of  its  autoothoaoua 
srics,  or  of  so  bwcriiig  the  quality  of  the  blood  a^  to  unfit  it  for  the 
purpfwes  of  Dutrition. 

Thus  it  may  be  caused — tliough  not  without  the  iiuplicatioo  of  the 
posterior  columns — ^by  abdoiniiml  tumors  compressing  the  uorta,  or  by 
diMise  of  this  vessel,  leading  to  piirtial  or  complete  obliteration  ;  by 
tlvomboais  or  embolism  of  tbe  spinal  arteries  ;  or  by  direct  loss  of  blood 
ham  Tassels  supplying  the  cord,  or  deriving  their  blood  from  the  spinal 


The  calibre  of  the  intra-spinal  vessels  may  be  lessened  through  tbe 
tnOseDce  of  extreme  cold,  and  anaemia  of  the  antero-lateral  columns 
tlms  be  induced.  Several  cases  of  this  kind  have  come  under  my  care,  in 
wbicb  paraplegia  has  supervened  suddenly  during  or  after  expoiure  to 
▼err  low  temperature,  especially  when  combined  with  a  moist  state  of 
tbe  aAxnospbere.     Lying  on  damp  ground  has  caused  it  in  a  number  of 


H  It  not 


It  not  unfrequently  follows  exhausting  diseases  of  various  kinds*  1 
lown  it  to  supervene  on  dysentery^  diarrhcea,  cholera,  typhoid 
rphus,  diphtheria,  and  several  other  affections. 
But  the  most  common  cause  of  the  disorder  is  undoubtedly  peri[)h- 
ml  irritation,  and  this  is  very  frequently  an  affection  of  the  genito* 
organs.  My  friend  Dr.  S.  Weir  Mitchell  *  has  written  very  ex- 
ively  on  this  subject,  and  has  shown  the  relation  which  exists 
bttwtmi  the  different  paralyses  now  usually  called  reflex,  and  injuries 
of  oorves.  Under  the  head  of  pathology  I  shall  have  occasion  to  retnm 
to  Dr.  Mitchell's  valuable  contributions. 

Biagnosis.^ — Anj^mia  of  the  antcro-lateral  columns  of  the  cord  is  dis* 
tinguiabed  from  congestion  by  the  facts  that  the  symptoms  are  miti- 
gated by  the  recumbent  position  instead  of  being  increased  in  violence, 
m»  in  tbe  latter  affection  ;  that  the  paralysis  shows  no  tendency  to  be- 
WMUb  more  severe,  and  that,  when  the  bladder  or  reotum  is  involved, 
tbe  denngemont  of  either  viscus  precedes  the  paralysis. 

Fiom  anjEmia  of  the  posterior  columns,  it  is  diagnosticated  by  the 
it  the  more  obvious  symptoms  are  related  to  motUity,  sensibility 
ig  involved,  while  in  the  former  the  reverse  is  the  case. 
The  diagnosis  from  myelitis  will  be  pointed  out  when  inflammation 
of  the  curd  is  under  consideration. 

PtognosiB. — ^The  probability  of  a  favorable  termination  is  great*     In 
no  affeoli<MI  of  the  cord  is  so  susceptible  of  cure  when  there  is  no 
obilniction  in  the  aorta  or  spinal  arteries.     But  this  opin' 
(oa  It  •Epriiii^i  with  the  understanding  that  the  cause  must  &nt  be 

«  CbeaUr  No,  6,  t8A4,  8urgcoQ-0eneral*t  Office.    "Reflex  Farslysis,"  bj  Drs.  Hiicb. 
«l^  MoaikmH^  mU  K«*cn.     AUo  "  Wounda  sad  Injuries  of  Nerres  by  the  same  "  PbiL 
X9M.    AUu  "  P»nilytlt  from  Periph«rsl  Irritation,'*  by  Dr.  Mitchell,  Nm  Tfrk 
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removed,  So  long  as  this  contmues  in  action,  anaemia  of  tlie  antoro- 
latcral  columos  of  the  cord  is  a  very  obstinate  affection.  When  the  arte- 
ries are  obstructed,  then,  as  iu  the  brain  under  like  oonditions,  softening 
of  the  cord  may  take  place. 

Morbid  Anatomy  and  PatLolog^y. — Post-mortem  examiuattun,  of  per- 
sons who  have  suffered  with  symptoms  indicative  of  what  I  oonsider  to 
be  ana3mia  of  the  antero-Iateral  columns  of  the  cord,  does  not  reveal  the 
existence  of  any  material  spinal  lesion.  The  reason  for  this  is,  that  anae- 
mia  of  the  cord  is,  in  the  nature  of  tilings,  a  very  difBeult  disease  to 
detect,  and  cannot  be  delinitely  made  out,  unless  the  capillaries  are 
measured  under  the  microscope. 

But  it  is  this  very  absence  of  obvious  lesions  which  indicates  very 
positively  the  existence  of  ameinia,  and  the  character  of  the  symptojns 
shows  that  the  antero-Iateral  columns  are  its  scat. 

Several  varieties  of  paralysis  result  from  amemia  of  the  antero-lftt- 
eral  columns.  Classing  these  as  Mitchell  ^  has  done,  from  their  apparent 
causes,  we  find  that  there  are^ 

Im  Paralyser  arising  during  disease  of  the  genito-urinary  organs. 

2.  Those  which  occur  during  or  just  after  dysenteries,  diarrhf 
super-purgation,  or  in  connection  with  worms.  * 

3.  Such  as  arise  during  or  after  pneumonia  or  pleurisy. 

4.  Such  as  are  seemingly  brought  on  by  dentition. 

5.  The  paralysis  of  diph therm,  fevers,  and  eruptive  disorders. 

6.  Such  as  seems  to  he  occasioned  by  cold,  or  by  cold  and  molstursu 
7*  Paralysis  duo  to  external  injury. 
To  this  list  may  be  addod^ 

8.  Paralysis  resulting  from  certain  medicines  AJid  drugs. 

9,  Paralysis  due  to  great  emotional  disturbance. 
Many  cases  of  each  of  these  varieties  of  paralysis  have  come  noi 

my  notice,  and  there  are  few  medical  practitioners  who  have  not  wit- 
nessed instances  referable  to  one  or  more  of  the  foregoing  categories. 
The  principal  theories  of  their  immediate  cause  are — 

1.  That  of  Mr.  Stanley,'  by  which  certain  varieties  of  paralysis  sre 
attributed  to  the  transmissal  of  an  irritation  from  a  diseased  organ  to 
the  spinal  cord,  whence  it  is  reflected  to  the  muscles  as  paraJysis. 

This  is  no  expLination  at  all,  and  leaves  the  condition  of  the  cord 
out  of  consideration.  There  is  no  proof  whatever  that  an  irritation  c^ 
without  causing  change  in  the  structure  of  the  nervous  centre^  induoe 
either  paralysis  of  motion  or  of  sensation. 

2.  Tliat  of  Dr.  Brown-S^quard,'  which   ascribes  the  affections   in 

*  **  Parulysifl  from  Peripheral  Irritation,  with  Reporta  of  Dues,**  JVSw  Fork  MtdUal 
Journal,  February,  1866,  p.  323. 

*  "  On  Irritation  of  the  Spitiftl  Cord  an<\  its  Nerves  in  Cooneotion  with  Dtseasfl  of  thfl 
Kidneja,"  '*  Medico-Chirurgical  Transactioma,"  vol.  xviii.,  p.  S60. 

'  becturcs  on  tbe  '*  Diagnosis  Buid  Treatment  of  tliti  Pnndpat  Forms  of  PanJrsis  ot 
tbe  Lower  Extremities,"  Phikd^lpljitt,  18G1. 
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cjuestion  to  a  lesion  of  the  cord,  consisting  m  a  spaam  of  the  epiml 
by  which  their  calibre  h  (iiminished.  This  spasm  is,  aocordLng 
to^Mi  eminont  neurologist,  the  result  of  a  peripheral  irritation  trans- 
mitted tlirough  the  nerves  coming  from  a  diseased  organ  or  part  of  the 
body,  to  the  vaso-motor  nerves  of  the  portion  of  the  cord  giving  origin 
to  Uicso  nerves. 

This  was,  so  far  as  I  have  been  able  to  ascertain,  the  first  attempt 
lo  designate  the  character  of  the  lesion,  which,  as  will  be  at  once  per- 
oetved,  is  anaemia.  That  antenna  can  be  induced  by  peripheral  irritation 
11,  1  think,  well  established.  But  though  this  theory  accounts  for  many 
caaes  of  spinal  paralysis,  such  as  are  now  under  notice,  it  will  not  em- 
brace all,  for  we  may  have  anemia  and  consequent  loss  of  motor  power 
resulting  from  other  causes  than  irritation.  Moreover,  Dr.  Brown- 
S^qoard  did  not  fix  the  lesion  in  the  antcro-latoral  columns,  nor  associ- 
ate the  symptoms  with  any  derangement  in  the  structure  of  this  re^on 
of  the  cord. 

M*  Dr.  Mitchell,  in  the  paper  to  which  I  have  already  referred,  divides 
tlbd  seTerai  kinds  of  paralysis  mentioned  into  three  classes:  those  which 
wn  ftssert^d  to  be  due  to  disease  of  the  genito-urinary  system,  a  cause 
which  he  denies  fn  t(4o  /  those  which  are  said  to  be  produced  by  periph- 
eral irritation  of  the  intestinal  canal,  an  influence  which  ho  also  in  great 
part  denies;  and  those  which  follow  wounds  and  injuries  of  nerves. 

Dr.  Mitchell  rejeots  altogether  the  reflex  theory  of  Dr.  Brown- 
Sequartl,  and  says: 

**  If  I  were  now  to  sum  up  the  probal>iIitics  in  the  way  of  cansation 
of  palsios  peripherally  induced,  I  should  bo  disposed  to  refer  some  cases 
to  Qxhaostion  from  too  constant  or  excessive  exercise  of  normal  func* 
and  others  to  irritation  from  disease  or  injury,  and  to  consequent 
in  of  th^  centres;  while,  as  regards  the  intervention  of  vascular 
%  I  should  reject  the  idea  of  prolonged  vasal  spasm,  and  consider 
li  pottdble  that  in  some  instances  over-excitation  might  result  in  dila- 
lilkm  of  the  vessels,  in  which  case  some  material  lesion  would  surt'lv 
fttMik  if  the  condition  in  question  were  of  long  continuance.'' 

While  not  prepared  to  accept  Dr.  Mitchell's  views  in  their  entirety, 
tli«7  arv,  in  my  opinion,  perfectly  in  accordance  with  the  doctrine  of 
•WPtala  of  tho  anterodateral  columns.  As  to  whether  this  atuemift  is 
%hb  r««alt  of  spasm  of  the  spinal  vessels,  or  exhaustion,  is  a  question 
wtiioh,  for  the  present  at  least,  is  not  definitely  settled.  My  own  ojnMk^ 
ioo  m  Uuit  pAimlyses  of  Apparently  peripheral  origin  are  referable  to 
pfoducod  in  some  cases  by  vaso-motor  spasm,  and  in  others  by 
exliaastion. 

1^8  experiments  of  KUssmaul  and  Tenner  *  are  perfectly  conclusiTO 

to  the  effects  of  cutting  off  the  supply  of  blood  to  tho  spinal  oorcL 

'  *'TtkS  N*tar»  Mid  Origin  of  EpUepliromi  CoavaUions  oauMd  by  PtoAue  &le«diiiigi 
-."    Stm  gjpdnfaata  Booktj  TrMi»Utioii«»  Loadoo,  l&&d,  p.  iS,  «l  miq. 
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These  observers  compressed  tlie  uorta  in  rabbits  so  cooipletely  that  not 
a  drop  of  blood  could  reach  the  spitiul  cord  below  the  poiat  of  occlasioiu 
The  consequonce  was,  tliat  there  was  complete  paralysis  of  till  the  mus- 
cles receiving  their  nervous  influence  from  the  anoemio  portion  of  the 
cord.  The  possibility,  therefore,  of  spinal  aniemia  producing  paralysis, 
is  beyond  doubt.  In  these  experiments,  however,  the  blood  was  of 
course  shut  oflf  from  both  the  anterior  and  posterior  columns,  and  there- 
fore the  phenomena  were  not  those  of  simple  motor  paralysis, 

M.  Vnlpian  *  has  recently  discussed,  very  thoroughly,  the  several 
questions  connected  with  the  pathology  of  reflex  paralysis.  By  an 
experiment,  which  consisted  in  faradiziug  a  communicating  branch  of 
the  intra-thoracic  chain  of  ganglia,  a  decided  contraction  was  seen  to 
take  place  in  the  vessels  of  the  spinal  cord  at  the  point  of  origin  of  the 
intercostal  nerve  in  relation  with  the  irritated  branch.  When  the 
faradization  ^raa  intermitted,  the  vessels  returned  to  their  former  size^- 
or,  perhaps,  even  became  a  little  larger  than  was  natural.  This  experi- 
ment was  therefore  followed  by  a  result  sLmLlar  to  that  recorded  by 
Brown-S^quard,  who  says: '  "  A  contraction  of  blood-vessels  in  the  spinal 
cord  I  have  seen  (in  the  vessels  of  the  pia  mater)  take  place  under  my 
eyes,  when  a  tightened  ligature  was  applied  on  the  hilus  of  the  kidney, 
irritiiting  the  renal  nerves,  or  when  it  similar  operation  was  performed 
on  the  blood-vessels  and  nerves  of  the  suprarenal  capsules.  Generally 
in  these  cases  the  contraction  is  much  more  evident  on  the  side  of  the 
cord  corresponding  with  the  side  of  the  irritated  nerves,  which  fact  is 
in  harmony  with  another  and  not  rare  one,  observed  first  by  Combaife 
(as  regards  the  kidney),  and  often  seen  by  me  after  the  extirpation  of 
one  kidney,  or  on©  suprarenal  capsule — i.  e.,  paralysis  of  the  corre- 
sponding lower  limb." 

M.  Vulpian  admits  that  aucemia  of  the  spinal  cord  causes  with 
great  rapidity  the  abolition  of  the  medullary  functions.  The  fact  is 
established  by  experiments  consisting  in  the  obliteration  of  the  s|»nal 
vessels  by  substances  injected  into  them.  Thus  Flourens,*  many  yean 
ago,  injected  the  powder  of  lycopodium  into  the  crural  artery  of  a 
taking  care  to  throw  the  substance  with  some  force  into  the  art 
against  the  current  of  the  circulation,  so  that  it  entered  the  abdominal 
aorta  and  was  distributed  to  the  spinal  vessels.  The  powder  occluded  the 
more  minute  of  the  arteries,  and  a  localized  aniemia  of  the  spinal  cord 
was  thus  produced.  The  result  was,  that  the  posterior  extremities  of 
the  animal  were  almost  immediately  paralyzed* 

Feltz  *  injected  finely-powdered  charcoal  into  the  right  crural  artenr 

*  *'  Le^ns  sur  rappareil  vaso-iuoteur,"  etc.,  Parif,  187B,  tome  il,,  p.  48,  tt  ug, 

*  "Lectures  on  the  Biagnoeis  and  Treatment  of  the  Frincipol  Fonsi  of  Pamljrrii^ 
the  Lower  Eitremitie«,"  Philadelphia,  18ttl,  p.  24. 

■  "Complea  rendufl  de  rAcaddime  des  Scieaces,"  1647,  p,  905. 

*  "  Trait6  tliniqQe  et  expfirimfiiitttl  dea  <jmboUe«  c&piUairea,"  l»ftria,  18t0,  p.  186. 
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of  a  dog^  so  that  the  injection  passed  into  the  iDfcrior  part  of  ihe  ab- 
dominal aorta.  The  autinal  was  at  once  paralyzed  in  the  right  posterior 
extremity,  and  shortly  afterward,  in  the  corresponding  limb  of  the 
oppodte  side*  After  death,  particles  of  the  powder  were  found  in  the 
&final  arteries, 

Viilptan*  has  several  times  repeated  these  experiments,  using  the 
pmrder  of  lyGopodium,  and  has  invariably  found  the  animals  become 
tioKMit  instantly  paraplegic. 

Nevertheless,  he  is  not  sure  that  the  paralyses,  called  reflex,  are  the 
mult  of  spinal  an^cmta;  on  the  contrary,  he  doubts  if,  in  reality,  ther«» 
such  affections.  He  is  disposed  to  think  that  they  are  to  be 
in  several  categories  ;  one  embracing  cases  in  which  there  is  a 
definite  lesion  of  the  cord  ;  another,  those  cases  which  occur  in  hyster- 
iimlf  hypochondriacal,  and  epileptic  persons,  from  irritations  existing  in 
duitant  parts  of  the  body,  and  which  he  calls  paralyses  of  peripheral 
origin;  and  a  third,  comprehending  all  instances  which  cannot  bo  in- 
eluded  in  either  of  these  classes,  and  especially  embracing  the  eases  due 
to  tbe  action  of  cold  on  the  surface  of  the  body. 

IC  Vulpian's  chief  objection  to  the  theory  of  spinal  amrtmia  is  that, 
wh^n  the  arteries  are  occluded  by  artificial  emboli,  softening  of  th^  cord 
take*  place.  This  is  doubtless  true  in  the  majority  of  cases,  but  cer- 
tainly not  in  all,  for  in  the  dog,  which  was  the  subject  of  Foltx'a  exp«ri- 
aiaiit^  life  vraa  prolonged  for  two  days,  and  it  is  expressly  stated  that 
tlie  OOrd  was  not  softened.  Moreover,  in  the  auaMiiia  produced  by 
ptripktral  irritations  ihe  vessels  are  not  entirely  dosed.  Their  calibre 
ii  dinply  diminished ;  some  blood  reaches  the  cord,  but  this  is  not 
•ttttoient  for  the  full  performance  of  its  functiona.  If  softening  were 
the  invariable  result  of  a  lessened  supply  of  blood  to  an  organ,  we 
tbouk)  meet  with  it  constantly  in  eases  of  general  <$erebral  anjemia  from 
wnj  me  of  tlie  many  causes  oapable  of  producing  that  condition. 

Now,  I  have  repeatedly  performed  Flourens's  ex|>eriment,  both  with 
ered  lyoopodium  and  charcoal,  and  have  never  failed  to  obtain 
pftralysia  of  the  posterior  extremities.  It  is  true  the  loss  of  power  waa 
pwinanent,  remaining  in  each  oaae  during  the  life  of  the  animal,  but 
n^  a  result  is,  of  course,  to  be  expected,  for  it  is  impossible  to  get  rid 
of  the  subelMioea  occluding  the  vessels.  In  the  anii?m]a  produced  by 
veiex  frritaliofi  or  spinal  exhaustion,  the  possibilit)r  of  removing  the 
ctttsti  overcoming  the  vaso-motor  spasm,  or  improving  the  nutrition  of 
IIm  oord,  places  the  condition  entirely  in  a  different  lino  from  that  duo 
to  aeciiamcal  occlusion  of  the  vessels,  except  as  regards  the  one  point 
ol  uunnia,  and  even  here  the  difference  is  great,  for  in  the  former  the 
supply  oi  blood  is  merely  lessened^  while  in  the  latter  it  Is  cut  off 
altogether. 

In  practioe  we  often  End  that  the  ann^mia  is  not  restricted  to  either 
»  Op.  dl..  p.  6S. 
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§et  of  columns,  and  that  the  syinptoins  are  accordingly  those  of  motor 
paralysis,  aberrations  of  sensibility,  and  functional  disturbances  in  va- 
rious organs,  such  as  we  have  just  considered  as  being  caused  by 
aniemia  of  the  posterior  c^^lumns. 

Treatment, — The  treatment  is  similar  in  general  features  to  that  ap- 
plicable to  anaemia  of  the  posterior  columns  already  considered,  though 
there  is  not  the  same  benefit  to  be  derived  from  count er-irritatioa.  The 
indications,  therefore,  are  to  remove  the  cause,  to  improve  the  general 
tone  of  the  system,  and  to  increase  the  amount  of  blood  in  the  Bpinal 
vessels. 

So  far  as  the  first  indication  is  concerned,  it  very  often  happens  that 
its  fulfillment  is  sufEclent  for  the  entire  removal  of  the  anjemia,  and  the 
disappearance  of  the  consequent  paralysis.  This  is  especially  the  case 
as  regards  those  instances  which  are  due  to  peripheral  irritations  of  va- 
rious kinds.  Within  the  last  few  days  a  young  lady,  aged  twelve,  was 
brought  to  me  by  her  mother  to  be  treated  for  paraplegia,  which  had 
developed  very  suddenly,  lliere  was  no  evidence  of  serious  organic 
difficulty,  and  no  apparent  cause  of  peripheral  irritation.  Her  symp- 
toms, however,  all  pointed  to  anosmia  of  the  antero-lateral  columns,  and, 
on  the  principle  of  exclusion,  I  thought  it  probable  there  might  be 
worms  in  the  alimentary  canal.  I  therefore  administered  several  doses 
of  santonine,  followed  by  castor-oi!,  A  number  of  lumbrtci  were  dis- 
charged, and  the  paralysis  disappeared  in  the  night  as  suddenly  as  it 
had  arisen. 

In  another  case,  a  gentleman  was  rendered  paraplegic  soon  afl^^H 
contracting  a  catarrhal  inflammation  of  the  bladder.  The  bladder  affl^l 
tion  was  disregarded  by  his  physician,  and  energetic  means  were  used 
against  the  paralysis,  but  without  effect,  I  suggested  the  expediency 
of  suspending  the  administration  of  the  strychnia  and  the  application 
of  counter-irritants  to  the  spine,  and  directing  attention  to  the  cure  of 
the  disorder  of  the  bladder.  This  was  done,  and,  at  the  same  rmte  as 
the  inflammation  yielded  to  the  treatment,  the  paraplegia  disappeared* 

The  gtsneral  tone  of  the  system  is  to  be  improved  by  such  measures 
as  were  recommended  for  the  accomplishment  of  the  same  end  in  ana^ 
mia  of  the  posterior  columns. 

Forfulfilting  the  third  indication,  strychnia  and  phosphorus  are  pref* 
erable  to  any  other  internal  remedies.    I  ugiially  prescribe  them  together 
in  doses  of  the  t^'Utli  of  a  grain  of  the  phosphide  of  zinc,  with  from 
third  to  a  bulf  a  grain  of  the  extract  of  nux-vomica  in  pilL  to  be  lake 
three  times  a  day.    Lately,  however,  I  have  pursued  the  practice  of  giv 
ing  the  strychnia  in  s;radually-increasine  doses  till  there  is  evidence  o 
it-s  characteristic  physiologic:il  effects  being  produced.     Two  graios  oi 
the  sulphate  of  strychnia  are  to  be  dissolved  in  an  ounce  of  water, 
ten  minims,  containing  one  twenty-fourth  of  a  grain  of  strv'chnia,  give 
three  times  a  day  ;  the  next  day  eleven   minims  are  administered  foi 
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eftch  dose,  the  next  twelve,  and  so  on  tJll,  as  often  }ia|)peii3,  tlie  paraly- 
ns  j^teldsy  or  till  the  reflex  excitability  of  the  legs  is  increased,  or  stiff- 
nem  of  their  muscles  or  those  of  the  nucha  is  induced.  In  either  of 
tluMe  latter  eveuts  the  adminiutrulion  must  be  stopped  for  a  day,  and 
tfaen  the  original  dose  of  tea  nuiiima  be  given  and  increased  as  before. 
There  ia,  according  to  my  experience,  no  medication  so  effectual  in  all 
tho«e  fonns  of  paralysis  called  reflex,  inhibitory,  functional,  etc*,  and 
which,  in  my  opinion,  result  from  anaMuia  of  the  antero-lateral  columns 
of  the  cord,  as  this  with  strychnia.  It  requires  care  and  prudence,  and, 
if  theae  qualities  be  exercised,  is  perfectly  safe.  It  very  generally  hap- 
fieitt  that|  before  the  patient  reaches  thirty  minims  (one-eighth  of  a 
grain)  for  a  dose,  the  paralysis  begins  to  yield.  In  one  case,  however, 
due  to  exposure  to  severe  cold,  I  was  obliged  to  carry  the  dose  to  sixty 
minim*— equal  to  one-fourth  of  a  grain  of  strychnia — ^before  the  excita- 
bility of  the  cord  was  increased,  or  any  signs  of  the  paralysis  yielding 
were  observed.  The  patient  recovered  after  taking  three-quarters  of  a 
graio  of  strychnia  daily  for  over  two  weeks. 

Id  a  very  remarkable  case  recently  under  my  care,  sent  to  me  by 
Dr.  Brooks,  of  Cleveland,  the  paralysis  following  diphtheria  affected 
both  arms  and  both  legs,  and  was  evidently  increasing  daily  in  inten* 
tity.  At  last,  the  patient  oould  scarcely  move  a  muscle  of  either  ex- 
tivmity,  and  was,  of  course,  unable  to  walk.  Str^xhnia  was  adminia- 
lerod  according  to  the  manner  above  described,  and  also  by  hypodermic 
bj<K?tiaos,  Amendment  was  slow  but  steady,  and  I  sent  him  home, 
wb«r«,  under  Dr.  Brooks's  care,  who  boldly  carried  out  the  treatment, 
he  etitirely  recovered.  At  no  time,  while  under  my  observation,  was 
there  any  evidence  of  strychnization,  although  IzLrge  doses  of  the 
rcioedy,  amounting  at  one  time  to  a  grain  a  day,  were  given.  The  irri- 
tabtUty  of  the  cord  appeared  to  be  entirely  abolished.  Neither  the 
bbdder  nor  rectum  was  paralyxed,  and  cutaneous  sensibility  was  scarce- 
ly impairrd. 

The  only  local  application  which  is  decidedly  beneficial  in  amcmia 
oi  the  aotcro-lateral  columns  is  the  constant  galvanic  current,  which 
•honld  be  aaed  in  the  manner  recommended  for  amrmia  of  the  poate* 
fktf  aolamni. 

At  rtgmis  the  paralyzed  muscles,  the  induced  or  faradaic  current  ia 
Qjefui  to  keeping  them  exorcised,  and  thus  preserving  their  nutiitioo. 
FnoUoti  and  kneadiDg  exercise  a  like  effect. 

In  ihoae  caaea  of  spinal  aniemia  due  to  obstruction  of  the  aorta,  or 
aoolnaioo  of  spinal  Tonela  by  emboli,  no  specific  treatment  iB  of  anj 
»valL 


iSSt 


DISEASES  OF  THE  SPINAI,  CORD. 


CnAPTER  IIL 


SPfSAL  ILSMORRIIAGR-SPnrAL  itKNJKOKAL  BJiMORRHAaK, 

TuESE  two  conditions  having  a  common  cause,  being  often  assod- 
ated,  and  having  a  general  resemblance  to  each  other,  may  properly  be 
considered  together. 

Symptoms. — A  iiaemorrhage  into  the  substance  of  the  spinal  cord  u 
characterized  by  pain  at  the  seat  of  the  lesion,  and  by  derangements  of 
sensibiKty  and  of  the  power  of  motion  in  all  those  parts  of  the  body 
below.  These  consist  ordinarily  of  auassthesia  and  loss  of  motility,  but 
occasionally  there  are  hypera?sthesia  and  spasms.  In  the  great  major- 
ity of  cases  the  bladder  and  its  sphincter  and  the  sphincter  ani  are  also 
paralyzed.  Obstinate  priapism  is  an  occasional  symptom.  Reflex  exci- 
tability and  electro-muscular  contractility  are  soon  impaired  or  alto- 
gether lost. 

An  elevation  of  temperature  is  said  ^  to  take  place  in  the  paralyzod 
parts,  and  the  formation  of  sloughs  on  the  sacrum  and  other  parts  ex- 
posed to  pressure  is  a  frequent  occurrence.  In  a  case  under  xa^  own 
observation,  a  man  foil  from  a  scaffold  upon  which  he  was  working,  and 
struck  the  small  of  his  back  against  a  projecting  beam.  He  was  taken 
up  paraplegic,  and  within  six  hours  three  large  sloughs,  one  over  tlM 
sacrum,  and  one  over  each  hip,  made  their  appearance.  Sensibility 
entirely  abolislied  in  tlie  paralyzed  limbs.  The  bladder  and  rec 
were  completely  paralyzed,  and  death  ensued  on  the  fifth  day.  Post- 
mortem examination  discovered  a  clot  in  the  substance  of  the  cord,  ex- 
tending from  the  tenth  dorsal  to  the  lifth  lumbar  vertebra,  and  in- 
volving both  the  while  and  the  gray  substance.  There  was  neither 
fracture  nor  luxation. 

Hasmorrhage  into  the  substance  of  the  cord  may  be  either  nipidly 
or  slowly  developed.  In  the  former  case  it  generally  terminates  fatallj 
in  a  few  days  or  even  hours;  in  the  latter,  life  may  be  prolonged  for 
several  months,  or  may  be  preserved,  with  more  or  less  paralysis  of 
motion  or  sensibility,  or,  as  is  generally  the  case,  of  both  in  the  parta 
below  the  seat  of  tJie  lesion. 

If  the  seat  of  the  luemorrhago  be  high  up  in  the  neck,  death  ii 
almost  instantaneous  from  the  paralysis  of  the  phrenic  nerve. 

When  the  lesion  is  meningeal,  the  s^inptoms  are  not  generally  so 
rapidly  developed  as  -when  it  is  situated  in  the  substance  of  the  cord 
The  pain  is  greater  and  there  is  a  more  decided  tendency  to  spasmodlo 
jerkings  in  the  limbs  receiving  their  nerves  from  the  part  of  the  cojd 
below  the  extravasation.  Occasionally  the  convulsive  movements  art 
general,  and,  according  to  Hayem,  are  more  marked  in  tho  paralysed 

*  H&jem,  "De9  hiroorrhftgiea  intTa-racMdieanfis,"  Paria^  1872,  p.  180. 
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ituio  m  the  non-paralyzed  limbs.  Hyperfostheaia  may  alternate  with 
aiMMtheaia,  or  this  latter  may  alone  be  present. 

The  extent  of  motor  paralysis  is  very  variable,  both  as  regards  in* 
tensity  and  diffusion.  Sometimes  all  the  muscles  below  the  seat  of  the 
laaoD  are  more  or  loss  paralyzed  ;  at  others,  some  muscles  altogether 
ciMpe.  I  have  a  patient  at  the  present  time  under  treatment  who  baSj 
in  consequence  of  a  spinal  haemorrhage,  probably  meningeal,  lost  senaa* 
tion  in  a  small  region  of  skin  over  the  glutei  muscles,  and  sensation  and 
»ii  in  all  the  tissues  below  both  knees.  Sensation  and  motion  are 
in  all  other  parts  of  the  lower  extremities.  The  bladder  is  un- 
■ilioted,  but  there  is  very  obstinate  constipation. 

Rcfiex  excitability  is  often  exaggerated,  and  the  electro-muscular 
oo&tt»etility  increased  in  the  early  stage  ;  but,  if  the  patient  survives 
the  immediate  effects  of  the  lesion,  both  these  faculties  bcoome  im- 
Meningeal  ha-morrhage  taking  place  above  the  third  cervical 
may  be  speedily  fatal,  from  the  interruption  to  respiration  due 
to  pAimlysia  of  the  phrenic  nerve. 

CmBOO  Spinal  hieraorrhage,  either  in  the  substance  of  tlie  cord  or 
of  Uie  membranes,  is  generally  the  result  of  injury.  Thus  it  may  be 
CftUfled  by  blows  on  the  vertebral  column,  by  falls,  or  by  gunshotf  or 
by  wounds  with  penetrating  instruments.  It  may  also  be  produced  by 
tctoiitis  and  by  the  rupture  of  aneurisms,  but  is  in  either  of  these  c&ses 

tive  fatigue,  the  suppression  of  the  menstrual  flow,  undue 
1  indulgence,  alcoholism,  yellow  fever,  typhoid  fever,  disease 
ol  tbe  Tertebm!,  and  the  toxio  influence  of  strychnia,  have  also  been 
■Uitged ma  cauaes.     In  many  oaaes  not  traumatic  the  immediate  cause  is 

BOl  IcilOWtl. 

The  male  sex  ap]iears  to  be  much  more  liable  than  the  female.  Of 
ttiaeleMi  cmses  of  hiemorrhage  Into  the  substance  of  the  cord  analyxed 
bf  Oiiutnc/  fifteen  were  in  males. 

INsgnostS. — ^Tbe  diagnosis  must  mainly  be  detennined  by  the  his- 
tory of  the  ease,  and  by  the  facts  that  the  symptoms  come  on  suddetdj 
and  advance  rapidly. 

Often  there  are  great  dlfllculties  experienced  in  arriving  at  a  aati^ 
fiMlory  opinion  relative  to  the  diagnoeis,  and  I  quote  the  following  case 
ool  ooJy  because  of  its  interest,  but  because  it  illustrates  the  scieniifiQ 
KViBinn  ol  &  distinguished  member  of  the  medical  profession.  Under 
ilia  daiigQatJon  of  ^^case  of  spinal  apoplexy,"  Dr.  Robert  Jaokaon* 
•ayt: 

^On  Sunday,  \bij  3,  1869,  Miss  F.  L.,  a  bright,  merry,  healthy, 

•  ••  TiatU  Ihloriquo  ti  pradijue  dei  mtMles  de  r*pparen  Berreiu^"  Paris,  18d9, 

•QaMadfa  Qmmrttrty  JovrmU of  F^ythnfo^Uml  Mtiiema  wd  MmiM  Jwiifrwimm^ 
Tork,  ISAH.  vol  ill,  p.  810,  ttook  th«  LitneH, 


434 


DISEASES  OF  THE  SPINAL  CORD 


well-developed  young  lady,  agod  fourteen,  arose  as  usual,  but  while 

jssing  said  'her  fingers  felt  weak,'     She,  however,  went  to  church, 

ih  morning  and  evening,  and  seemed  quite  well. 

**  On  Monday,  she  again  got  up  as  usual,  but  complained  of  the  same 
*  weak  feeling  *  in  her  hands.  Otherwise,  she  felt  very  wellj  participated 
in  the  usual  studies  of  the  day;  and  in  the  evening  had  a  w*arm  bath, 
enjoyed  it,  and  got  into  it  *  with  the  use  of  all  her  limbs,' 

**0n  Tuesday  she  was  much  the  same;  ate  a  good  breakfast,  feed- 
ing herself,  etc.  During  the  forenoon,  however,  the  weak  feeling  con- 
siderably increased,  and  I  was  sent  for.  I  found  her  lying  on  her  back 
in  bed,  quite  merry,  laughing,  free  from  all  pain,  and  rather  amused, 
than  otherwise,  at  her  condition.  She  was,  however,  unable  to  shake 
hands  with  me,  or  to  move  her  arms,  except  at  the  wrists  ;  and  failed 
altogether  to  pick  up  a  pin  placed  on  a  book  before  her. 

**0n  Wednesday,  there  was  no  material  alteration.  I  observed, 
however,  that  the  intercostal  muscles  were  not  acting  quite  freely  ;  she 
seeme<l,  too,  to  lie  heavier  in  her  bed,  and  she  evidently  was  now  unable 
to  turn  herself  round.  There  was  also  a  moLst  crepitant  rdie  over  all 
the  chest,  with  a  little  cough.  The  secretions  continued  free,  the  pulse 
regular;  and  she  ate,  being  fed,  a  good  dinner  of  roast-beef, 

**  On  Thursday,  Sir  William  Jcnner  kindly  saw  her  with  me.  Her 
general  condition  was  not  greatly  altered  ;  every  sensation  perfect ;  no 
anfesthesia  ;  and  she  displayed  her  usual  quick  perception  and  intelli- 
gence. A  careful  examination,  however,  at  this  time,  clearly  demon« 
strated  a  great  and  decided  loss  of  power  in  all  the  voluntary  muscles 
of  respiration,  and  in  those  muscles  of  the  anna,  back,  and  chest,  sup- 
plied by  the  branches  of  the  cervical  nerves.  The  diaphragm,  too,  was 
becoming  fixed,  and  there  was  slight  lividity  about  the  cheeks,  with  a 
fall  of  the  natural  temperature. 

**From  these  symptoms,  it  became  evident  that  there  was  some 
serious  spinal  lesion,  implicating  probably,  and  more  particularly,  the 
anterior  branches  of  the  cervical  nerves,  and  the  origin  of  the  phrenics. 
Sir  William  Jenner  diagnosed,  and,  as  wUl  be  seen,  with  perfect  accu- 
racy, a  clot  in  the  cei'vical  portion  of  the  spinal  cord,  and  he  prognosed, 
notwithstanding  the  bright  life  and  still  merry  laugh,  a  speedy  and 
fatal  result.  This  took  place  thirty  hours  afterward,  without  pain, 
without  loss  of  consciousness  or  sensation,  but  only  as  the  cessation  of 
the  power  of  respiration  became  more  and  more  determined,  with  a 
desire  to  be  raised  *  higher  and  higher.' 

"  In  this  interesting  case  a  post-mortem  exarai nation  was  kindly 
allowed,  and  made  forty  hours  after  death.  There  was  slight  opacity 
of  the  dura  mater  in  several  places.  Brain  congested  and  soft.  A  soft- 
ened spot  and  ill-defined  clot  in  the  cerebellum.  The  whole  cervical 
portion  of  the  apine,  but  particularly  anteriorly,  and  to  the  left  side, 
was  imbedded  in  an  oblong  clot  of  dark  venous  blood  outside  the  mera- 
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The  whole  length  of  the  cervical  portion  of  the  canal  anil  the 
mater  were  deeply  tinged  by  the  color  of  the  clot.  The  cervical 
nerves  all  paased  through  this  effused  blood,  the  inter- vertebral  cannts 
on  both  sides  being  filled  with  it.  So  soon  as  the  seventh  cervical  ver- 
tebra was  reached,  tl»e  clot  ceased,  and  the  cord  and  oa.nal  assumed 
their  normal  condition  and  color.  There  was  also  a  good  deal  of  seinl- 
clotted  blood  about  the  pons  and  the  nerves  arising  from  it. 

"  It  is  certainly  a  matter  of  much  difficulty  to  account  satisfactorily 
for  this  great  effusion  of  venous  blood  in  a  subject  so  young  and  so 
^rently  healthy  and  robust.  No  outward  cause  could  be  assigned; 
had  been  no  blow  or  injury;  no  illness  ;  no  interrupted  function  ; 
but^  living  with  kind  and  affectionate  relations,  she  enjoyed  every  com- 
fort and  happiness.  It  might  have  been  assumed  that  so  great  a  lesion, 
sittutted  in  so  important  and  vital  a  position,  would  have  given  rise  to 
more  decided  and  grave  symptoms  from  the  beginning.  The  only 
prol>iib)e  explanation  w,  that  the  effusion  took  place  very  gradually, 
had  room  to  extend  itself,  and  coagulated  slowly,  and  imperfectly. 
Until  the  paralysis  of  the  diaphragm  showing  dangerous  interference 
with  the  functions  of  the  phrenic  nerves,  nearly  every  symptom  might 
haw  been  attributed  to  one  or  other  of  those  obscure  forms  of  hysterk 
io  frequently  met  with  in  practice." 

Prognosis. — Death  is  the  almost  invariable  result,  I  have,  however| 
known  two  instanoes  of  recovery.  In  on©  of  these  the  patient,  a  boy 
of  about  fifteen,  was  thrown  from  his  horse*  Paralysis  supervened  im» 
omiiBtely,  and  there  was  a  severe  pain  at  about  the  eleventh  dorsal 
fwtebfiu  The  bladder  was  also  paralyzed.  For  several  weeks  his  life 
WM  despaired  of,  but  he  eventually  recovered  with  the  paraplegia  re- 
maiDiiig,  and  the  necessity  of  drawing  off  the  urine  with  a  catheter.  I 
aaw  him  five  years  after  the  injury.  He  was  still  paraplegic,  and  the 
was  still  paralyzed.  Careful  examination  failed  to  show  any 
it  or  fracture  of  the  vertebra,  and  I  theTv?fore  felt  warranto 
ia  eonehiding  that  there  had  been  a  spinal  haemorrhage,  probably  men> 
h^gosl.  llie  other  case  has  been  already  cited.  In  this,  the  patient 
idl  through  a  hatchway  a  distance  nf  thirty  feet,  and  struck  on  his 
hiidc*  Paralysis  was  almost  immediate.  He  came  under  my  care  (if* 
leco  yeara  after  the  event,  and  I  diagnosticated  a  meningeal  <;pinal 
from  the  facts  that  there  had  been  violent  jerkings  of  the 
and  intense  lumbar  pain.  There  were  no  signs  of  fracture  or  dis- 
nt. 
B«tt  in  these,  as  in  the  following  case,  which  I  select  from  others 
liar,  cited  by  Mr.  Le  Gros  Clark,"  there  is,  of  course,  room  for  doubt 
vslative  to  the  oorrootneM  of  the  diagnosis. 

t  **  Lectitf««  on  tbe  PHoelptci  of  Sorgioal  Dia^octs,  e«p«ci»lljr  in  ReUtion  to  Shock  uid 
Tiaeeral  Loiiooa,  dolircred  before  the  fio^al  College  of  Sargtont  of  England,'*  Londoa, 
tl9<l^|i.Hiw 
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The  patient,  a  man  tbirty-sLx  years  of  age,  weighing  11^  stones, 
gave  the  following  account  of  luinself  :  He  was  tripped  up  in  tlie  road, 
and  fell  heavily  on  his  left  hip,  and  then  turned  over  on  his  back.  On 
trying  to  rise,  he  failed,  not  having  any  power  of  movement  in  either 
lower  extremity.  He  was  at  once  brought  to  the  hospital.  On  admit- 
tance, he  complained  of  pain  in  the  lumbar  region,  and  there  was  slight 
tend<?rness  on  pressing  the  spinous  ridge  of  this  part ;  but  careful 
examination  failed  to  detect  any  irregularity,  or  any  sign  of  mechanical 
injury  of  the  vertebral  column.  There  was  entire  loss  of  power  in  his 
lower  limbs — he  could  not  even  move  a  toe  \  sensation  was  impaired; 
he.  said  his  limbs  were  numbed.  There  was  slight  priapism,  and  he  was 
unable  to  micturate.  His  pulse  was  60  ;  but  there  wore  no  signs  of 
well-marked  collapse.  On  the  third  day  he  was  able  to  move  his  toes 
a  little.  On  the  ninth  day,  sensation  was  perfect ;  but  he  had  made 
very  little  progresa  in  regaining  muscular  power.  Nearly  three  weeks 
ela]>sed  before  he  was  able  to  dispense  ynih  the  catheter ;  and,  at  the 
expiration  of  five  weeks,  he  was  still  almost  as  helpless  in  moving  any 
part  of  his  lower  extremities.  He  remained  in  the  hospital  for  four 
months,  his  health  being  tolerably  good  throughout.  He  was  then  able 
to  get  alx>ut  very  fairly,  but  with  a  shuflling,  unsteady  gait." 

Mr.  Clark  then  remarks  : 

•*Tbe  causative  accident  in  this  case  was  slight,  too  trivial  to  pro- 
duce fracture,  and  the  symptoms  were  not  those  of  sprain.  There  were 
no  physical  signs  of  displacement;  yet,  the  paraplegia  was  marked;  but 
not  including  corresponding  loss  of  sensation,  w-hich  would  have  been 
present  if  a  displaced  vertebra  had  pressed  upon  the  cord.  The  slow 
recovery  was  a  gradual  oonfirmation  of  the  diagnosis,  that  fracture  with 
displacement  was  not  the  injury  to  which  the  symptoms  were  due, 

**  But,  I  must  admit,  I  cannot  dismiss  from  my  mind  that  in  these 
and  similar  protracted  cases,  there  is  sometliing  more  than  simple  con- 
cussion needed  to  account  for  the  duration  of  the  symptoms;  probably 
extravasation  of  blood  into  ttie  theca  or  canal  which  is  slowly  absorbed. 
I  do  not  think  that  the  unequal  effects  produced  on  the  several  columns 
of  motion  and  sensation  forbid  this  supposition,  for  this  effect  is  by  no 
means  uncommon,  being  usually  in  favor  of  sensation,  where  the  in- 
equality is  noticed,  and  indicating  that  the  anterior  half  of  the  cord  and 
part  of  the  lateral  oolumna  are  the  parts  implicated.  A  child  three  and 
a  half  years  old  was  admitted  under  my  care,  who  had  been  run  over  by 
a  heavy  sand-cart,  sixteen  days  previously  ;  the  wheel  passed  over  the 
loins.  There  was  nothing  particular  noticed  at  the  time,  except  her  in- 
ability to  walk  as  well  as  usual.  This  inability  increased,  and,  when  seen 
by  me,  she  could  scarcely  manage,  when  hold  up,  to  shuffle  her  feet  along. 
She  complained  of  no  pain,  bad  no  difliciilty  in  passing  her  water,  and 
the  sensibility  of  the  legs  seemed  to  be  in  no  degree  impaired.  On 
careful  examination,  there  was  nothing  abnormal  to  be  observed  in  any 
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ptrt  ol  the  spine.  The  treatment  consisted  in  rest,  and  friction  of  tho 
baok  witb  liniment  of  ammonia.  She  remained  in  the  hospital  five 
w^eka,  and,  then  left  quite  well. 

"  A  remarkable  caue  was  mentioned  to  me  by  the  late  Dr.  Dyer, 
«f]lo  MJted  for  the  Brighton  Railway  Company.  A  man  was  injured  in 
a^oUkioQ  in  the  tunnel  four  or  five  miles  from  Brighton.  He  walked 
this  distance  with  some  dilTiculty  into  the  town,  and  within  twenty-four 
hours  became  entirely  paraplegic.  He  recovered  slowly,  and  after  the 
k]}ae  of  two  years  was  able  to  walk  as  well  as  before  the  accident. 
One  ipot  on  the  back  was  always  tender,  and  continues  so  still  at  times. 
Tbe  analogy  between  thb  case  and  a  similar  but  fatal  injury  which  I 
have  already  mentioned,  seems  to  point  to  hfemorrhage  as  the  probable 
cause  of  the  protracted  53rmptoms." 

Of  like  character  appears  to  have  been  the  foUowing  case,  which  I 
cite  from  Dr.  John  Ashurst^s*  admirable  monograph:  "  A  male  child 
of  two  years  was  admitted  to  the  Pennsylvania  Hospital  on  November 
13,  1^61,  having  a  short  time  previously  received  a  severe  blow  upon 
tbe  back.  There  were  no  external  marks  of  injury,  but  the  lower  limbs 
were  paralyzed,  doubling  up  upon  themselves  when  an  effort  was  made 
to  place  the  child  in  an  erect  position.  He  was  discharged  cured,  after 
two  months,  his  treatment  having  consisted  in  little  else  than  rest  in  a 
recumbent  posture." 

Several  of  the  cases  given  by  Mn  Erichsen,"  in  his  excellent  little 
work,  appear  to  present  many  of  the  features  of  spinal  hemorrhage. 
It  is,  therefore,  quite  probable,  making  all  due  allowance  for  uncer* 
teinty  in  the  diagnosis,  that  the  affection  in  question,  especially  when 
fSfulting  from  traumatism,  is  not  an  entirely  hopeless  condition. 

Morbid  Anatomy  and  Pathology. — The  blood  in  hapmorrhage  of 
tbe  spinal  cord  is  effused  either  into  the  substance  of  the  cord  or  into 
Ite  membranes.  It  may,  therefore,  be  situated  in  the  nervous  tissue  i 
in  the  subarachnoidal  space;  in  the  intra-arachnoidal  space  ;  or  in  the 
space  between  the  dura  mater  and  the  walla  of  the  vertebral  canaL 
In  the  first-named  situation  the  gray  matter  is  invariably — ^so  far  as 
our  knowledge  extends — the  place  of  origination^  unless  we  except 
eertato  possible  traumatic  cases.  Tbe  clot  shows  a  greater  tendency  to 
exieod  in  tbe  course  of  the  long  axis  of  the  cord  then  laterally,  and 
wmj  rtaj  in  length  from  half  an  inch,  or  leas,  to  three  or  four  inches, 
or  mey  involve  the  whole  of  the  central  portion  of  the  conl/  The 
mbtto  substance  rarely  gives  way  to  the  interior  pressure,  but  remaijia 
as  a  distinct  boundary  to  the  further  extension  of  the  clot  in  a  lateral 

*  «m«rte  of  the  Spiot,  wiOi  *&  AndjsiB  of  nearlj  Four  Hundred  Oia«t,''  Phila. 
4#Ua,lt67.p.§. 

•  **()»  Cbncnwion  of  tb«  Spbc,  Kerroiu  Shoclt,  uid  other  Otwcttr«  IiyuHes  «f  tli« 
Vm^wm  Bfttmoi  in  xhth  Cllmcai  and  Mi'dico- Legal  A«pect«^^*  London,  U7&, 

'Dayw,  <7  rr.2;  CniT«ilhlcr,  "Anatoiniepfttbologiquov'' bookHL,  pUie  ft 
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direction.  Occasionally,  however,  this  tissue  gives  way,  and  the  clot 
appears  a&  a  tumor  under  the  meDinges*  This  was  the  case  in  a  pa- 
tient whose  oUoieal  history  is  related  by  CruveUbier,  and  which  is  fur- 
ther remarkable  by  the  fact  that  five  years  before  the  attack  wHch 
terminated  in  death,  the  patient  had  experienced  suddenly  a  severe 
pain  in  the  neck,  and  paralysis  of  the  left  arm  and  leg.  He  recov- 
ered in  three  months.  The  post-raortem  examination  revealed  the  ex- 
istence of  an  old  apoplectic  cyst  in  addition  to  the  extravasation  of 
the  final  hiemorrhage,  which  latter  extended  throughout  the  whole 
length  of  the  cord,  and  had  in  several  places  broken  through  the 
white  substance,  being  only  restrained  by  the  spinal  membranes. 

The  clot  may  either  present  the  general  appearance  of  blood,  and 
may,  in  fact,  consist  almost  entirely  of  this  substance,  or  it  may,  as  is 
the  oase  in  cerebral  hsemorrhage,  consist  of  blood  and  the  dhbrU  of  the 
nervous  tissue.  The  changes  which  ensue  in  the  clot  and  in  the  limit- 
ing tissue  are  similar  to  those  which  take  place  in  the  brain  under  like 
circumstances. 

In  spinal  meningeal  haemorrhage  the  blood  is,  as  above  stated,  ex* 
travasated  between  the  bones  and  the  dura  mater — extra-meningeal 
faflsmorrhage  ;  between  the  layers  of  the  arachnoid — intra-arachnoidal 
hiemorrhage  ;  or  between  the  arachnoid  and  the  pia  mater — sub-araoh- 
noidal  htemorrhage  ; 

The  ejctra-mcningeal  hiemorrhages  are  those  which  are  especially 
apt  to  occur  as  the  result  of  traumatic  cause.  The  extravasation  is 
generally  extensive,  and  may  occupy  the  entire  extra-meningeal  space 
— though,  generally,  it  is  circumscribed  within  much  smaller  limits. 
The  cervical  region  is  most  apt  to  be  its  seat,  and  the  dorsal  next. 

In  intra-arachnoidal  spinal  haemorrhage  the  blood  is  not  effused  in 
such  large  quantity  as  in  the  variety  just  described,  and,  moreover, 
generally  has  its  source  in  a  cerebral  hfemorrhage — rarely  being  autoc- 
thonous.  It  is  collected  in  a  sac,  and  may  exercise  more  or  lesa  com- 
prei»ion  on  the  cord  according  to  the  amount  extravasated, 

Sub-arachnoidai  hmmorrha^e  Is  the  rarest  of  all  the  forms.  Tho 
blood  is  hero  extra vasated  into  the  meshes  of  the  pia  mater,  and  may 
compress  the  cord. 

Of  fifty-eight  cases  of  spinal-mem ngeal  hiemorrhage,  cited  by 
Hayem,  thirty-eight  were  instances  in  which  the  blood  was  extra vasated 
between  the  bones  and  the  dura  mater ;  eleven  w«re  intra-arachnoidal ; 
and  eight  were  sub-arachnoidaL 

The  symptoms  which  follow  spinal  haemorrhage  are  the  results  of 
excitation  and  compression — ^the  hyperiEsthesia  and  the  spasms  being 
due  to  the  fonner^  and  the  anaesthesia  and  motor  paralysis  to  the  latter. 

Treatment. — There  is  nothing  to  do  in  ca^es  of  spinal  hsemorrhage 
but  to  maintain  the  patient  in  as  quiet  a  condition  as  possible,  and  to 
keep  ice  constantly  applied  to  the  vertebral  column.     If  there  is  time. 
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ergot  might,  I  think,  be  administered  with  advantage.  In  two  caset 
which  I  have  had  the  opportunity  of  observing  from  the  first,  both 
cauaed  by  falls  from  the  loft  of  a  stable^  death  took  place  within  six 
hours ;  the  symptoms  gradually  becoming  more  profound  and  advan* 
dng  upward.  After  death,  the  haemorrhage  was  found  to  occupy  the 
whole  length  of  the  spinal  canal,  and  was  seated  between  the  bones  and 
the  dura  maten  Of  course,  in  cases  like  these,  no  therapeutical  means 
caa  avail,  and,  even  in  slighter  cases,  treatment  is  of  little  if  any  ser- 
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Wo  may,  however,  by  perfect  rest,  ice  to  the  spine,  leeches  to  the 
anus,  and  the  administration  of  ergot,  sometimes  prevent  biemorrhage 
in  cAses  of  injuries  of  the  cord  which  otherwise  might  be  followed  by 
extravasation. 

In  cases  not  due  to  traumatism,  and  especially  in  those  which  are 
slow  in  their  progress,  more  Is  to  be  expected  from  the  use  of  remedial 
measures.  Ergot  should  be  energetically  administered  in  large  doses, 
two  or  tliree  drachms  every  four  hours,  or,  what  is  perhaps  preferable^ 
etgottD  should  be  given  to  the  extent  of  five  grains  hypodermioally,  as 
ofteiL  The  other  measures  above  mentioned  should  also  be  employed  j 
with  the  view  of  causing  absorption  of  the  effused  blood,  the  actual 
GMitory  applied  to  the  spine  xii  the  vicinity  of  the  lesion  has  been 
roooromended.  It  should  not  be  used  till  it  is  evident,  from  the  non* 
pffQgresaive  character  of  the  symptoms,  that  the  extravasation  is  no 
longer  going  on. 

Strychnia  is  altogether  inadmissible  at  any  time  in  the  course  of 
Ibtdtsetfe. 


CHAPTER  IV. 


hfWLXMMXTiOJi  of  the  membranes  of  the  spinal  cord  may  be  either 
or  dironia 

ACXJT&  wrvsAL  MrnxxKorns* 

Aente  mnammtition  may  be  seated  either  in  the  dura  mater,  the 
unrhmmd^  or  the  pia  mater  of  the  oord,  or  may  aimidtaneously  attack 
■11  Uiree  membranes. 

Symptoms. — The  symptoms  indicating  inflammation  of  the  dura  ma- 
ter am  Xkot  very  decided,  and  beyond  the  occurrence  of  pain  may  not 
be  obeervcd  at  all.  \Mien  combined  with  infiammation  of  the  araoh* 
Qoid  and  pia  mater,  the  phenomena  are  more  pronounced* 

A<^ute  inflammation  of  the  arachnoid  does  not  of  itaelf  give  rise  to 
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oharaoteristio  symptoms,  and  it  h  rarely  the  case  that  it  exists  aepa^ 
rately* 

Acute  iuflamination  of  the  pia  mater  can,  however,  be  recognized 
without  difficulty.  It  begins  with  a  chill,  as  do  others  of  the  phlegm 
masise,  and  this  is  soon  followed  by  febrile  excitement.  At  the  same 
time  there  is  intense  pain  in  the  back,  which  is  aggravated  by  every 
movement  of  the  patient,  but  not  by  pressure  on  the  part  of  the  spine 
over  the  diseased  portion  of  the  membrane.  Those  nerves  wliich  have 
their  origins  from  the  affected  region  are  the  seat  of  severe  pain,  which 
is  transmitted  through  their  trunks  and  branches  to  distant  parts  of  the 
body.  Spasms  of  the  muscles  of  the  back  are  commonly  present*  Theae 
are  tonic  in  character^  and  may  be  so  severe  as  to  bend  the  body  back- 
ward, producing  an  appearance  like  the  opisthotonos  of  tetanus.  At 
the  same  time  the  limbs  below  the  seat  of  the  lesion  are  strongly  oon- 
traoted.  I  have  witnessed  cases  in  which  the  knees  were  drawn  up  to 
the  chin,  and  the  heels  to  the  buttocks. 

At  the  same  .time  there  is  impairment  of  motor  power  in  all  those 
parts  of  the  body  supplied  by  nerves  coming  from  the  cord  below  the 
diseased  region,  and  in  some  cases  voluntary  control  over  the  musolet 
is  entirely  lust. 

While  the  affection  is  confined  to  the  membranes  of  the  lower  por- 
tion of  the  cord,  a  fatal  result  may  be  deferred  for  some  time,  and  the 
disease  may  become  chronic  ;  but,  if  it  extends  upward  so  as  to  in- 
volve the  region  from  which  the  phrenic  nerves  arise,  death  very  sooo 
takes  place  by  asphyxia. 

So  long  as  the  spinaJ  cord  continues  free  from  the  disease,  the  reflex 
exoitability  and  eleKtro-muscular  contractility  remain  unimpaired. 

The  bladder  is  not  often  involved,  aud  the  bowels  may  be  obstinately 
oonstipated)  or  the  fecal  matters  may  be  passed  involuntarily. 
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This  may  arise  in  consequence  of  an  acute  attack,  or  it  may  be  de- 
veloped spontaneously.  As  in  the  acute  form  of  the  affection,  pain 
oonstitutes  a  prominent  feature,  and  is  situated  both  in  the  spinal  region 
and  in  other  parts  of  the  body.  Spasms  and  contractions  of  the  lower 
extremities,  and  spasms  of  the  muscles  of  the  back,  are  likewise  promi- 
nent sjrmptoms. 

The  pain  in  the  spine  is  not  increased  by  steady  pressure  over  the 
vertebni?,  but  it  is  greatly  aggravated  by  every  movement  of  the  body; 
for  by  such  motion  the  nerves  are  compressed  as  they  leave  the  spinal 
canal,  and,  as  they  are  already  in  a  condition  of  erethism,  pressure  can 
not  be  borne. 

The  abnormalities  of  sensation  are  usually  in  the  way  of  bypenee- 
theaia,  whicli  may  sometimes  be  very  acute. 


d 


SPINAL  MENINGITIS. 


441 


I 


Tlie  pamljsis  adv^ances  gradually,  and  rarely,  at  first,  ts  very  iotetise 
in  any  group  of  muscles.  It  is  likewise  subject  to  great  variations  in 
the  degree  of  severity.  Soraetiraes  the  patient  finds  that  he  walks 
toUnably  well  one  day,  while  the  next  he  can  scarcely  move  a  limb. 
These  differences  depend  on  the  amount  of  fluid  eflfused,  which  \&  sub* 
Ject  to  changes  from  day  to  day. 

The  bladder  is  sometimes  paralyzed,  the  sphincter  may  be  similarly 
•fftcted,  or  this  latter  may  be  subject  to  repeated  attacks  of  spasm, 
hf  which  the  evacuation  of  the  urine  Is  prevented. 

The  bowels,  as  in  the  acute  form  of  the  disease,  may  be  either  con* 
gtip«ted,  or  the  sphincter  ani  may  be  so  paralyied  as  to  aUow  of  the 
involuntary  passage  of  the  fecal  matters. 

Reflex  excitability  is  rarely  lessened,  and  is  often  ooDsiderably  in- 
creased. In  the  case  of  a  gentleman  from  Ohio  who  was  recently  im* 
der  my  charge  for  chronic  spinal  meningitis,  the  alightest  touch  on  the 
8ol6  of  the  foot  was  sufficient  to  cause  the  limb  to  be  violently  drawn 
up;  and^  in  the  case  of  a  lady  from  New  Orleans  similarly  affected,  the 
oootact  of  the  bedclothes  produced  a  like  effect. 

In  several  cases  I  have  observed  that  any  mental  agitation,  or  even 
tht  attention  directed  to  the  affected  limbs,  was  sufficient  to  cause  vio> 
lent  apasmodic  contractions^ 

£3«otro-inu8oular  oontracttlity  is  not  geoetnlly  impaired. 

iTbe  tymptoma  are  usually  aggravated  by  the  recumbent  posture. 

arc  a  frequent  accompaniment  of  chronic  spinal  menin- 
gitis. 

CftllB8A. — The  moat  ooraroon  cause  of  spinal  meningitis,  either  acute 
or  duoDic,  la  exposure  to  cold  and  moisture.  Several  cases  have  come 
Older  any  charge  which  clearly  resulted  from  lying  on  the  cold  and 
dMnp  earth,  and  from  going  to  sleep  in  this  situation.  In  one  caae 
wlilcb  occurred  in  a  railway  conductor,  the  train  of  which  he  had  charge 
vae  obetnicted  in  its  pasaag^  by  a  heavy  drift  of  snow.  While  work- 
aeo  fiere  cutttng  a  way  through  it,  he  lay  down  on  a  pile  of  snow,  and, 
betnif  greatly  exhausted,  qmckly  fell  asleep.  Soon  after  being  awakened 
Wluid  a  slight  chill  ami  a  mild  fever,  and  the  following  day  experienced 
aanreM  paio  in  the  back.  This  was  aoon  followed  by  the  other  symf>- 
llMM^  of  spinal  meningitis,  not  very  intense  in  characteri  but  persistenli 
lor  tlie  affection  passed  into  the  chronic  form.  Two  cases  have  come 
tuider  my  notice  in  which  the  disease  was  caused  by  the  back  being 
exposed  to  s  strong  and  cold  wind. 

On  soootmt  of  this  influence  of  cold  in  producing  spinal  meningitis, 
tlie  «lisease  is  far  more  common  in  winter  than  in  summer.  Of  the 
caeee  that  I  have  treated  wholly  or  in  part  during  the  laat  twelve 
jesfVf  by  far  the  greater  number  occurred  in  the  months  from  Novem- 
ber to  March,  inclusive. 

Exposure  to  the  direct  rays  of  the   sun  is  said  to  induce  spinal 


DISEASES  OF  THE  SPINAL  CORI>. 


iet  of  columns,  and  that  the  symptoms  are  accordingly  those  of  motor 
p&ralysLSy  aberrations  of  aensibiJity,  and  functional  disturbance's  in  va- 
nouB  organs,  such  as  we  have  just  considered  as  being  caused  by 
anemia  of  the  posterior  columns. 

TreatmBnt. — The  treatment  is  similar  in  general  features  to  that  ap- 
plicable to  anaemia  of  the  posterior  columns  already  considered,  though 
there  is  not  the  same  benefit  to  be  derived  from  counter-irritatioo.  The 
indications,  therefore,  are  to  remove  the  causej  to  improve  the  general 
tone  of  the  system,  and  to  increase  the  amount  of  blood  in  the  spinal 
vessels. 

So  far  as  the  first  indication  is  concerned,  it  very  often  happens  that 
its  fulfillment  is  sufficient  for  the  entire  removal  of  the  amemia,  and  the 
disappearance  of  the  consequent  paralysis.  This  is  especially  the  case 
as  regards  those  instances  which  are  due  to  peripheral  irritations  of  va- 
rious kinds.  Within  the  last  few  days  a  young  lady,  aged  twelve,  was 
brought  to  me  by  her  mother  to  be  treated  for  paraplegia,  which  bad 
developed  very  suddenly.  There  was  no  evidence  of  serious  organic 
difficulty,  and  no  apparent  cause  of  peripheral  irritation.  Her  symp- 
toms, however,  all  pointed  to  aniemia  of  the  antero-lateral  columns,  and, 
on  the  principle  of  exclusion,  I  thought  it  probable  there  might  be 
worms  in  the  alimentary  canal.  I  therefore  administered  several  doset 
of  santonine,  followed  by  castor-oil.  A  number  of  lumbrici  were  dis- 
charged, and  tlie  paralysis  disappeared  in  the  night  as  suddenly  as  it 
bad  arisen. 

In  another  case,  a  gentleman  was  rendered  paraplegic  soon  after 
contracting  a  catarrhal  ioBammation  of  the  bladder.  The  bladder  affec- 
tion was  disregarded  by  his  physician,  and  energetic  means  were  used 
against  the  paralysis,  but  without  effect.  I  suggested  the  expediency 
of  suspending  the  administration  of  the  strychnia  and  the  application 
of  counter-irritants  to  the  spine,  and  directing  attention  to  the  cure  of 
the  disorder  of  the  bladder.  This  was  done,  and,  at  the  same  rate  as 
the  inilararaation  yielded  to  the  treatment,  the  paraplegia  disappeared. 

The  genei^l  tone  of  the  system  is  to  be  improved  by  such  measures 
as  were  recommended  for  the  accomplishment  of  the  same  end  in  a 
mia  of  the  posterior  columns. 

For  fulfilling  the  third  indication,  stryebnia  and  phosphorns  .ire  pre 
erable  to  any  other  internal  remedie**.  I  uHually  proseribe  them  together 
in  doses  of  the  tenth  of  a  urain  of  the  phosphide  of  ?inr,  with  from  a 
third  to  a  hiilf  ii  jjfraln  uf  the  extract  of  nux-voraica  in  pill,  to  be  t^iken 
three  times  a  day.  Lately,  however,  1  have  pursued  the  practice  of  giv- 
ing the  strychnia  in  cjradimlly-increasinfir  doaes  till  there  is  evidence  of 
\ts  characteristic  physiological  effects  being  produced.  Two  grains  of 
the  sulphate  of  strychnia  are  to  be  dissolved  in  an  ounce  of  water,  and 
ten  minims,  containing  one  twenty-fourth  of  a  grain  of  strychnia,  given 
three  times  a  day  ;  the  next  day  eleven   minims  are  administered  for 
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ke  next  twelve,  and  so  on  till,  as  often  hajrpens,  the  par&lj- 
r  till  the  reflex  excitability  of  the  legs  is  increased,  or  stiff- 
Baas  of  their  muscles  or  those  of  the  aut."ha  is  induced.  In  either  of 
theae  latter  events  the  administration  must  be  stopped  for  a  day,  and 
tben  the  original  dose  of  ten  miiiinis  be  given  and  increased  as  before, 
Tbt»rts  is,  according  to  my  experience,  no  medication  so  effectual  in  all 
iliote  forms  of  paralysis  called  reflex,  inhibitory,  functional,  etc.,  and 
whidi,  in  my  opinion,  result  from  ana'mia  of  the  antero-latera)  columns 
of  the  cord,  as  this  with  strychnia.  It  requires  care  and  prudence,  and, 
if  theae  qualities  be  exercised,  is  perfectly  safe.  It  very  generally  hap- 
pens that^  before  the  patient  reaches  thirty  minims  (one^ighth  of  a 
gimtD)  for  a  dose,  the  paralysis  begins  to  yield.  In  one  case,  however, 
due  to  exposure  to  severe  cold,  I  was  obliged  to  carry  the  dose  to  sixty 
miniipe — equal  to  one-fourth  of  a  grain  of  strychnia — before  the  excita- 
bility of  the  cord  was  increased,  or  any  signs  of  the  paralysis  jrielding 
were  observed.  The  patient  recovered  after  taking  three-quarters  of  a 
grain  of  strychnia  daily  for  over  two  weeks. 

In  A  very  remarkable  case  recently  under  my  care,  sent  to  me  by 
Dr,  Bnx>ks,  of  Cleveland,  the  paralysis  following  diphtheria  affected 
boih  arms  and  both  legs,  and  was  evidently  increasing  daily  in  inten- 
mij*  At  last,  the  patient  could  scarcely  move  a  muscle  of  either  ex- 
treinity,  and  was,  of  course,  unable  to  walk.     Strychnia  was  adminis- 

tiervd  Aooording  to  the  manner  above  described,  and  also  by  hypodermic 
injocliona.  Amendment  was  slow  but  steady,  and  I  sent  him  home, 
^iMftty  under  Dr.  Brooks^s  care,  who  boldly  carried  out  the  treatment, 
l>e  eotiiely  rocovcrecL  At  no  time,  while  under  my  observation,  was 
^bcre  any  endence  of  strychnization,  although  large  doses  of  the 
senedy,  amounting  at  one  time  to  a  grain  a  day,  were  given.  The  irri- 
lability  of  the  cord  ap{>eared  to  be  entirely  abolished.  Neither  the 
Uvdder  nor  rectum  waa  paralyzed,  and  cutaneous  sensibility  was  scarce- 
ly impaired. 

The  only  local  application  which  is  decidedly  beneficial  in  amcmia 
of  tbe  anterolateral  columns  is  the  constant  galvanic  current,  which 
«i1ioqM   be  listed  in  the  manner  recommended  for  anaemia  of  the  poete- 

»«ior  columns. 
Aa  regards  the  paralyzed  muscles,  the  induced  or  faradaic  current  is 
rueful  in  keeping  them  exercised,  and  thus  preserviAg  their  nutrition, 
V^ie&n  and  kneading  exercise  a  like  effect* 

In  ibcMe  caaea  of  spinal  amemia  due  to  obstruction  of  the  aorta,  or 
of  apinal  vesBels  by  emboli,  no  specific  treatment  ta  of  any 
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CHAPTER  UL 


SPnTAL  BjBMOBRUAGE-SPIKAL  MBNiy^GEAL  SMMORBSAQB, 


These  two  conditions  having  a  common  cause,  being  often  a^ssooi- 
ated^  and  having  a  general  resemblance  to  each  other,  may  properly  bo 
considered  together. 

Symptoms. — A  Jiajmorrhage  into  the  substance  of  the  spinal  cord  is 
characterized  by  pain  at  the  seat  of  the  lesion,  and  by  derangements  of 
iMsnsibility  and  of  the  power  of  motion  in  all  those  parts  of  the  body 
below.  These  cousist  ordinarily  of  anesthesia  and  loss  of  motility,  but 
occasionally  there  are  hypenesthesia  and  spasms.  In  the  great  major- 
ity of  cases  the  bladder  and  its  sphincter  and  the  sphincter  ani  are  also 
paralyzed.  Obstinate  priapism  is  an  occasional  symptom.  Reflex  exci- 
tability and  electro-muscular  contractility  are  soon  impaired  or  alto- 
gether lost. 

An  elevation  of  temperature  Is  said  *  to  take  place  in  the  paralyzed 
partSj  and  the  formation  of  sloughs  on  the  sacrum  and  other  parts  ex- 
posed to  pressure  is  a  frequent  occurrence.  In  a  case  under  my  own 
observation,  a  man  fell  from  a  scaffold  upon  wliich  he  was  working,  and 
struck  the  small  of  his  back  against  a  projecting  beam.  He  was  taken 
up  paraplegic,  and  witliin  six  hours  three  large  sloughs,  one  over  the 
sacrum,  and  one  over  each  hip,  made  their  appearance.  Sensibility  was 
entirely  abolished  in  the  paralyzed  limbs.  The  bladder  and  rectum 
were  completely  paral}T!ed,  and  death  ensued  on  the  fifth  day.  Post- 
mortem examioatiou  discovered  a  clot  in  the  substance  of  the  cord,  ex- 
tending from  the  tenth  dorsal  to  the  fifth  lumbar  vertebra,  and  in- 
volving both  tlie  white  and  the  gray  substance.  There  was  neitbef 
fracture  nor  luxation. 

Haemorrhage  into  the  substance  of  the  cord  may  be  either  rapidly 
or  slowly  developed.  In  the  former  cjise  it  generally  terminates  fatally 
tn  a  few  days  or  even  hours;  in  the  latter,  life  may  be  prolonged  for 
several  months,  or  may  be  preserved,  with  more  or  less  paralysis  of 
motion  or  sensibility,  or,  as  is  generally  the  case,  of  both  in  the  parta 
below  the  seat  of  the  lesion. 

If  the  seat  of  the  kemorrhage  be  high  up  in  the  neck,  death  14 
almost  instantaneous  from  the  paralysis  of  the  phrenic  nerve. 

When  the  lesion  is  meningeal,  the  symptoms  are  not  generally  so 
rapidly  developed  as  when  it  is  situated  in  the  substance  of  the  eoid. 
The  pain  is  greater  and  there  is  a  more  decided  tendency  to  apasmodio 
jerkings  in  the  limbs  receiving  their  nerves  from  the  part  of  the  cwrd 
below  the  extravasation.  Occasionally  the  convulsive  movements  aro 
general,  and,  according  to  Hayem,  are  more  marked  in  the  paralysed 

>  RAjero,  "  Bes  h4aiorrhagie8  iatra-rachldienneB,"  P«Ha,  1672,  p.  ISO. 
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than  in  the  non-paralyzed  limbs.  Hypenrsthesia  may  alternate  with 
anieatheaia,  or  this  latter  may  alone  be  present. 

The  extent  of  motor  paralysis  is  very  variable,  both  as  regards  in- 
tenaity  and  dUTusion*  Sometimes  all  the  muscles  below  the  seat  of  the 
lesion  are  more  or  less  paralyzed ;  at  others,  some  muscles  alto^ther 
eacapev  I  have  a  patient  at  the  present  time  under  treatment  who  has, 
in  ocmaequence  of  a  spinal  h^morrha^e,  probably  meningeal,  lost  sensa- 
tioii  in  a  asnall  region  of  skin  over  the  glutei  muscles^  and  sensation  and 
motion  in  aU  the  tissues  below  both  kuees.  Sensation  and  motion  ar^ 
latMi  in  all  other  parts  of  the  lower  extremities.  The  bladder  ia  im* 
aSieted,  but  there  is  very  obstinate  constipation. 

Roflex  excitability  is  often  exaggerated,  and  the  electro-muscular 
contractility  inoreatted  in  the  early  stage  ;  but,  if  the  patient  survives 
tbo  immediato  affeota  of  the  lesion,  both  these  faculties  become  im- 
paired. Meningeal  haemorrhage  taking  plaoo  above  the  third  cervical 
VMtebra  may  be  speedily  fatal,  from  the  interruption  to  respiration  due 
to  piatalysia  of  the  phrenic  nerve. 

OanflflB. — Spinal  hiemorrhage,  either  in  the  substance  of  the  cord  or 
€i  tl>a  membranes,  is  generally  the  result  of  injury.  Thus  it  may  be 
oaoacd  by  blows  on  the  vertebral  column,  by  falls,  or  by  gunshot,  or 
by  wounds  with  penetrating  instruments.  It  may  also  be  produced  by 
talaiitia  and  by  the  rupture  of  aneurisms,  but  is  in  either  of  these  cases 
iMtiifigeaL 

ExceaaivG  fatigue,  the  suppression  of  the  menstrual  flow,  undue 
indulgence,  alcoholism,  yellow  fever,  ty|jhoid  fever,  disease 

the  Tertebne,  and  the  toxic  influenco  of  strychnia^  have  also  been 
attegiodas  causes.  In  niutiy  cases  not  traumatic  the  immediate  cause  is 
aot  known. 

^Tb<e  male  sex  appears  to  be  nmch  more  liable  than  the  female.  Of 
alnai^en  caaea  of  haemorrhage  into  the  substance  of  the  cord  analyzed 
by  Gintnc,*  fifteen  were  in  malea. 
Diagnosis. — The  diagnosis  must  mainly  be  determined  by  the  his- 
tory of  the  caae,  and  by  the  facts  that  the  symptoms  come  on  suddenly 
pd  advance  rapidly. 
f  Often  there  are  great  dilTiculties  experienced  in  arriving  at  a  satis- 
iMtory  opinion  relative  to  the  diagnosis,  and  I  quote  the  following  oaaa 
HOC  only  because  of  it«  interest,  but  because  it  illustrates  the  scientifio 
aiwnMin  ol  a  diatinguiahad  roamber  of  the  medical  profeasion.  Under 
tba  dadgnation  of  **caae  of  spinal  apoplexTi*'  Dr.  Robert  Jaokaon* 


^On  Sunday,  May  3,  1869,  Miss  F.  L.,  a  bright,  merry,  healthy, 
*  **  Traill  Ihloriqw)  ct  t>ntiqui  dcs  mdadici  d«  r&pparcil  nerrcux,**  Pai-ig,  1869, 

Q«lMad  ia  QuaH^y  Journal  of  ISiyMto^itA  JMidm  tmd  Mtriie^d  Jmrhpritdmm, 
York,  tS<9»  vol  ill,  p.  »l%  fnim  Ui«  Lsntti. 


434 


DrSEASES  OF  THE  SPINAL  CORD 


aod  well-developed  young  lady,  aged  fourteen,  arose  as  usual,  but  while 
dressing  said  *  her  fingers  felt  weak,*  She,  however,  went  to  church, 
both  morning  and  evening,  and  seemed  quite  well. 

"  On  Monday,  she  again  got  up  as  usual,  but  complained  of  the  same 
*  weak  feeling'  in  her  hands.  Otherwise,  she  felt  very  well;  participated 
in  the  usual  studies  of  the  day;  and  in  the  evening  had  a  warm  bath, 
enjoyed  it,  and  got  into  it  '  with  the  use  of  all  her  limbs.* 

"On  Tuesday  she  was  much  the  same;  ate  a  good  breakfast,  feed* 
ing  herst'lfj  etc.  During  the  forenoon,  however,  the  weak  feeling  con* 
sidorably  increased,  and  I  was  sent  for.     I  found  her  lying  on  her  back 

bed,  quite  merry,  laughing,  free  from  all  pain,  and  rather  amufldd^ 


m 

than  otherwise,  at  her  condition.     She  was,  however,  unable  to  ah 


rve^" 


hands  with  me,  or  to  move  her  arms,  except  at  the  wrists  ;  and  f 
altogether  to  pick  up  a  pin  placed  on  a  book  before  her, 

'*On  Wednesday,  there  was  no  material  alteration.  I  observ 
however,  that  the  intercostal  muscles  were  not  acting  quite  freely  ;  she 
seemed,  too,  to  lie  heftvier  in  her  bed,  and  she  evidently  was  now  unable 
to  turn  herself  round.  There  was  also  a  moist  crepitant  r(U€  over  all 
the  chest,  with  a  little  cotigh.  The  secretions  continued  free,  the  pulse 
regular;  and  she  ate,  being  fed,  a  good  dinner  of  roast-beef. 

"On  Thursday,  Sir  Willittm  Jenner  kindly  saw  her  with  me.  Her 
general  condition  was  not  greatly  altered  ;  every  sensation  perfect ;  do 
anjesthesia  ;  and  she  displayed  her  usual  quick  perception  and  intelli' 
gence.  A  careful  examination,  however,  at  this  time,  clearly  demon* 
strated  a  great  and  decided  loss  of  power  in  all  the  voluntary  muaoles 
of  respiration,  and  in  those  muscles  of  the  arms,  back,  and  chest,  sup- 
plied by  the  branches  of  the  cervical  nerves.  The  diaphragm,  too,  was 
becoming  fixed,  and  there  was  slight  lividity  about  the  cheeks,  with  a 
fall  of  the  natural  temperature. 

/      "From  these  symptoms,  it  became  evident  that    there  wa*  aonie 

/  serious  spinal  lesion,  implicating  probably,  and  more  particularly,  the 

Of     anterior  branches  of  the  cervical  nerves,  and  the  origin  of  the  pbreoics* 

1     Sir  William  Jenner  diagnosed,  and,  as  will  be  »een,  with  perfect  aoctt* 

I  racy,  a  clot  in  the  cervical  portion  of  the  spinal  cord,  and  he  prognosed, 

J  notwithstanding  the  bright  life  and  still  merry  laugh,  a  speedy  and 

fatal    result.      This  took  place  thirty  hours  afterward,  without  pain, 

.   without  loss  of  consciousness  or  sensation,  but  only  as  the  cessation  of 

the  power  of  respiration  became  more  and  more  determined,  with  a 

,      desire  to  be  raised  *  higher  and  higher.* 

\  **  In  thh  interesting  case  a  post-mortem  examination  was  kindly 

allowed,  and  made  forty  hours  after  death.  There  w*as  slight  opacity 
of  the  dura  mater  in  several  places.  Brain  congested  and  soft.  A  soft- 
ened spot  and  ill-defined  clot  iji  the  cerebellum.  The  whole  cervical 
portion  of  the  apine,  but  particularly  anteriorly,  and  to  the  left 
was  imbedded  in  an  oblong  clot  of  dark  venous  blood  outside  the  m 
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Tie  M'hole  length  of  the  cervical  portion  of  the  canal  an^l  the 
ditim  mater  were  deeply  tinged  by  the  color  of  the  clot*  The  cervical 
nerres  all  passed  through  this  effused  bloody  the  inter- vertebral  canals 
on  both  sides  being  filled  with  it.  So  soon  as  the  seventh  cervical  ver* 
ithttk  WHS  reached^  the  clot  ceased,  and  the  cord  and  canal  assumed 
thttir  normal  condition  and  color.  There  was  also  a  good  denJ  of  scmi- 
clotted  blood  about  the  pons  and  the  nerves  arising  from  it. 

"  It  is  certainly  a  matter  of  much  difficulty  to  account  satisfactorily 
for  this  great  effusion  of  venous  blood  in  a  subject  so  young  and  so 
appttrvutly  healthy  and  robust.  No  outward  cause  couJd  be  assigtied; 
there  had  been  no  blow  or  injury;  no  illness  ;  no  intornipted  function  ; 
but,  living  with  kind  and  aflfectionate  relations,  she  enjoyed  every  com- 
fort and  happiness.  It  might  have  been  assumed  that  so  great  a  lesion, 
nitumted  in  so  important  and  vital  a  position,  woidd  have  given  rise  to 
more  decided  and  grave  symptoms  from  the  beginning,  Tlie  only 
probable  explanation  is,  that  the  effusion  took  place  very  gradually, 
bad  room  to  extend  itself,  and  coagulated  slowly,  and  imperfectly. 
Fntil  the  paralysis  of  the  diaphragm  showing  dangerous  interference 
with  the  functions  of  the  phrenic  nerves,  nearly  every  symptom  might 
have  been  attributed  to  one  or  other  of  those  obscure  forms  of  hysteria 
so  frequently  met  with  in  practice." 

Prognosis. ^ — Death  is  the  almost  invariable  result.  I  have,  howevefi 
known  two  instances  of  recovery.  In  one  of  these  the  patient,  a  boy 
of  aboat  fifteen,  was  thrown  from  his  horse.  Paral^'sis  supervened  im- 
mediately, and  there  was  a  severe  pain  at  about  the  eleventh  dorsal 
TBftebra.  The  bladder  was  also  paralyzed.  For  several  weeks  bis  life 
dJespaired  of,  but  he  eventually  recovered  ^^-ith  the  paraplegia  re- 
and  the  necoasity  of  drawing  off  the  urine  with  a  catheter.  1 
fliw  him  dye  years  after  the  injury.  He  was  still  paraplegic,  and  the 
bbikler  was  *till  paralyzed.  Careful  examination  failed  to  show  any 
cKiiplMeaient  or  fmcture  of  the  vertebra,  and  I  therefore  felt  warranted 
m  ooodading  that  there  had  been  a  spinal  haemorrhage,  probably  men- 
iofeftl.  The  other  caae  has  been  already  cited.  In  this,  the  patient 
Ml  ttirough  a  hatchway  a  distonoe  of  thirty  feet,  and  struck  on  his 
hmdk*  Paxalysia  was  almost  immediate.  He  came  und*^r  my  aire  fif- 
Iteo  yeari  after  the  event,  and  I  diagnosticated  a  meningeal  spinal 
iHBmorrfiage  from  the  facta  that  there  had  been  violent  jerkings  of  the 
and  intense  lumbar  pain.  There  were  no  signs  of  fracture  or  dis* 
»cnt. 

But  in  these,  as  in  the  following  case,  which  I  select  from  others 
almOar,  cited  by  Mr.  Lc  Gros  Clark,'  there  is,  of  course,  room  for  doubt 
ralaiive  to  the  correctness  of  the  diagnosis. 

*  ^  iMtara  on  the  PrincIplM  of  Surgical  Di«gnodt,  espcdally  in  Relation  to  Shock  tad 
TItectal  Lcriooi,  dtlivcred  b«for«  the  Boyol  College  of  florfeooa  of  SagUnd,*^  Loodoa, 
tffTQ.  p.  UC 
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The  patient,  a  man  thirty-sU  years  of  age,  weighing  ll|  sto 
gave  the  following  account  of  himself  ;  He  was  tripped  up  in  the 
and  fell  heavily  on  liis  left  hip,  and  then  turned  over  on  his  back.  On 
trying  to  rise,  be  failed,  not  having  any  power  of  movement  in  either 
lower  extremity.  He  was  at  once  brought  to  the  hospital.  On  admit- 
tance, he  complained  of  pain  in  the  lumbar  region,  and  there  was  slight 
tenderness  on  pressing  the  spinous  ridge  of  this  part ;  but  careful 
examination  failed  to  detect  any  irregularity,  or  any  sign  of  mechanical 
injury  of  the  vertebral  column.  There  was  entire  loss  of  power  in  his 
lower  limbs — ^he  could  not  even  move  a  toe  ;  sensation  was  impaired; 
he  said  his  limbs  were  numbed.  There  was  slight  priapism,  and  he  was 
unable  to  micturate.  His  pulse  was  60  ;  but  there  were  no  signs  of 
well-marked  collapse.  On  the  third  day  he  was  able  to  move  bis  toat 
a  little.  On  the  ninth  day,  sensation  was  perfect ;  but  he  had 
very  little  progress  in  regaining  muscular  power.  Nearly  three  wee 
elapsed  before  he  was  able  to  dispense  with  the  catheter ;  and,  at  the 
expiration  of  five  weeks,  ho  was  still  almost  as  helpless  in  moving  any 
part  of  his  lower  extremities.  He  remained  in  the  hospital  for  four 
months,  his  health  being  tolerably  good  throughout.  He  was  tlicn  able 
to  get  about  verj'  fairly,  but  with  a  shufflings  unsteady  gait^'* 

Mr.  Clark  then  remarks  : 

*'  The  causative  accident  in  this  case  was  slight,  too  trivial  to  pro- 
duce  fracture,  and  the  symptoms  were  not  those  of  sprain.  There  were 
uo  physical  sigTia  of  displacement;  yet,  the  paraplegia  was  marked;  but 
not  inolutling  corresponding  loss  of  sensation,  which  would  have  been 
present  if  a  displaced  vertebra  had  pressed  upon  the  cord.  The  slow 
recovery  was  a  gradual  confirmation  of  the  diagnosis,  that  fracture  with 
displacement  was  not  the  injury  to  which  the  symptoms  were  due. 

"  But,  I  must  admit,  I  cannot  dismiss  from  my  mind  that  in  these 
and  similar  protracted  cases,  there  is  something  more  than  simple  con* 
cus^on  needed  to  account  for  the  duration  of  the  symptoms;  probably 
extravasation  of  blood  into  the  theca  or  canal  which  is  slowly  absorbed. 
I  do  not  think  that  the  unequal  effects  produced  on  the  several  ooliitQDS 
of  motion  and  sensation  forbid  this  supposition,  for  this  effect  is  by  no 
means  uncommon,  being  usually  in  favor  of  sensation,  where  the  in- 
equality is  noticed,  and  indicating  that  the  anterior  half  of  the  cord  and 
part  of  the-  lateral  columns  are  the  parts  implicated.  A  child  three  and 
a  half  years  old  was  admitted  under  my  care,  who  had  been  run  over  by 
a  heavy  sand-cart,  sixteen  days  previously  ;  the  wheel  passed  over  the 
loins.  There  was  nothing  particular  noticed  at  the  time,  except  her  in- 
ability to  walk  as  well  as  usual.  This  inability  increased,  and,  when  seen 
by  me,  she  could  scarcely  manage,  when  hold  up,  to  shuffle  her  feet  al 
She  complained  of  no  pain,  had  no  diihculty  in  passing  her  water, 
tlie  sensibility  of  the  legs  seemed  to  be  in  no  degree  impaired, 
careful  examination,  there  was  nothing  abnormal  to  be  observed  in  any 
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j*rt  of  the  spine.  The  treatment  consisted  in  rest,  and  friction  of  thft 
Wok  with  liniment  of  ammonia.  She  remained  in  th©  hospital  five 
we«kB,  and,  then  left  quite  well. 

"  A  remarkable  case  was  mentioned  to  me  by  the  late  Dr.  Dyer, 
wboseted  for  the  Brighton  Railway  Compan3\  A  man  was  injured  in 
%  960uion  in  the  tunnel  four  or  five  miles  from  Brighton.  He  walked 
this  distance  with  some  difficulty  into  the  town,  and  within  twenty-four 
hours  became  entirely  paraplegic.  He  recovered  slowly,  and  after  the 
hpae  of  two  years  was  able  to  walk  as  well  as  before  the  accident 
Out  8|M>t  on  the  back  was  always  tender,  and  continues  so  still  at  times. 
He  ftnalogy  between  this  case  and  a  similar  but  fat^il  injury  which  I 
have  already  mentioned,  seems  to  point  to  htemorrhage  as  the  probable 
Cftuse  of  the  protracted  symptoms." 

Of  like  character  appears  to  have  been  the  following  case,  which  I 
cite  from  Dr.  John  Ashurst's*  admirable  monograph:  "  A  male  child 
of  two  years  was  admitted  to  the  Pennsylvania  Hospital  on  November 
13|  1^61,  having  a  short  time  previously  received  a  severe  blow  upon 
Ibe  bttck.  There  were  no  external  marks  of  injury,  but  the  lower  limbs 
were  paralyzed,  doubling  up  upon  themselves  when  an  effort  was  made 
to  place  the  child  in  an  erect  position.  He  was  disobarged  cured,  after 
two  months,  his  treatment  having  consisted  in  Httle  else  than  rest  in  a 
recumbrnt  j)osture.** 

SeT«ral  of  the  oases  given  by  Mr.  Erichsen,*  in  his  excellent  little 
worky  appear  to  present  many  of  the  features  of  spinal  haemorrhage. 
It  U,  therefore,  quite  probable,  making  all  due  allowance  for  uncer- 
tAtntj  in  the  di  that  the  affection  in  question,  especially  when 

rtpilting  from  t  .m,  is  not  an  entirely  hopeless  condition. 

Morbid  Anatomy  and  Pathology. — The  blood  in  haemorrhage  of 
the  spinal  cord  is  effused  either  into  the  substance  of  the  cord  or  into 
ita  tti«mbranes.  It  may,  therefore,  be  situated  in  the  nervous  tissue  ; 
in  the  subarachnoidal  space;  in  the  intra-arachnoidal  space  ;  or  in  the 
space  between  the  dura  mater  and  the  walls  of  the  vertebral  canaL 
In  the  first^named  situation  the  gray  matter  is  invariably — so  far  as 
our  koowledge  extends — ^the  pkoe  of  origination^  unless  we  except 
eotftin  poaaible  traumatic  cases.  The  clot  shows  a  greater  tendency  to 
iOEloiMi  in  the  course  of  the  long  axis  of  the  cord  then  laterally,  and 
wmj  vmiy  in  length  from  half  an  inch,  or  leas,  to  three  or  four  inches, 
or  nrny  involve  the  whole  of  the  central  portion  of  the  cord/  The 
mluto  substance  rarely  gives  way  to  tha  interior  pressure,  but  remains 
u  •  distinct  boundary  to  the  further  extension  of  the  clot  in  a  lateral 

>  *IiV"H9  of  the  fitpb**  wiU)  u»  Aa&lpii  of  nearly  Four  Hundred  Cims,"  Phila- 

•  **Cla  C^ocumSoii  of  thv  S^'me,  Kerroua  Shock,  snd  other  Obscars  Ii^itriet  of  Ibi 
JUrvw »j»tm  la  ibt^r  CUutcal  and  X«dico-Lcf;*l  A«pcci«,  *  Londoa,  tITft. 

» II  -^  «#,,  p.  Uii  Cfwreilhier,  **  Analowie  pathologiquc,"  book  iU.,  plate  vl 
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direction.  Occasionally,  however,  tlua  tissue  gives  way,  and  the  cloft 
appears  as  a  tumor  under  the  meninges.  This  was  the  case  in  a  pa- 
tient whose  clinical  history  is  related  by  Ouveilhier,  and  which  is  fur- 
ther remarkable  by  the  fact  that  five  years  before  the  attack  which 
terminated  in  death^  the  patient  had  experienced  suddenly  a  severe 
pain  in  the  neck,  and  paralysis  of  the  left  arm  and  leg.  He  recov- 
ered in  three  months.  The  post-mortem  examination  revealed  the  ex- 
istence of  an  old  apoplectio  cyst  in  addition  to  the  extravasation  of 
the  final  hiemorrhage,  which  latter  extended  throughout  the  whole 
length  of  the  cord,  and  had  in  sevend  places  broken  through  the 
white  substance,  being  only  restrained  by  the  spinal  membranes. 

The  clot  may  either  present  the  general  appearance  of  blood,  and 
may,  in  fact,  consist  almost  entirely  of  this  substance,  or  it  may,  as  is 
the  case  in  cerebnil  haemorrhage,  consist  of  blood  and  the  debris  of  the 
nervous  tissue.  The  changes  which  ensue  in  the  clot  and  in  the  limit- 
ing tissue  are  similar  to  those  which  take  place  in  the  brain  under  like 
circumstances. 

In  spinal  meningeal  hjemorrhage  the  blood  is,  as  above  stated,  ex- 
tr&vasated  between  the  bones  and  the  dura  mater — extra-mening^al 
hicmorrhago  ;  between  the  layers  of  the  arachnoid — intra-arachnoidal 
hiemorrhage  ;  or  between  the  arachnoid  and  the  pia  mater — sub-aracb- 
Qoidal  haemorrhage  : 

The  extra'Tmningeal  h4Mmorrhage9  are  those  which  are  especially 
apt  to  occur  as  the  result  of  traumatic  cause.  The  extravasation  is 
generally  extensive,  and  may  occupy  the  entire  extra -meningeal  space 
— though,  generally,  it  is  circumscribed  within  much  smaller  limits. 
The  cervical  region  is  most  apt  to  be  its  seat,  and  the  dorsal  next. 

In  intra-arachnoidul  spinal  haemorrhage  the  blood  is  not  efiFused  in 
such  large  quantity  as  in  the  variety  just  described,  and,  moreover, 
generally  has  its  source  in  a  cerebral  hiemorrhage — rarely  being  autoc- 
thonoua.  It  is  collected  in  a  sac,  and  may  exercise  more  or  less  com- 
pression on  the  cord  according  to  the  amount  extravasated, 

Sub-aracknoidal  hmnioTrhage  is  the  rarest  of  all  the  forms.  The 
blood  is  here  extravasated  into  the  meshes  of  the  pia  mater,  and  may 
compress  the  cord. 

Of  fifty-eight  cases  of  spinal-meningeal  hnemorrhage,  cited  by 
Hayem,  thirty-eight  were  instances  in  which  the  blood  was  extravasated 
between  the  bones  and  the  dura  mater ;  eleven  were  intra-arachnoidal ; 
and  eight  were  sub-arachnoidaL 

The  symptoms  which  follow  spinal  hfcmorrhage  are  the  resaha  of 
excitation  and  compression — the  hyperesthesia  and  the  spasms  being 
due  to  the  former,  and  the  anaesthesia  and  motor  paralysis  to  the  latter. 

Treatment- — There  is  nothing  to  do  in  ca&es  of  spinal  hiemorrhage 
but  to  maintain  the  patient  in  as  quiet  a  condition  as  possible,  and  to 
keep  ice  constantly  applied  to  the  vertebral  column.     If  there  is  timet 
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ergot  might,  I  tliink,  be  administered  with  advaotage.  In  twa  oa«M 
which  I  have  had  the  opportunity  of  observing  from  the  first,  both 
cmujied  by  falls  from  the  loft  of  a  stable,  death  took  plaoe  within  six 
hours  ;  the  symptoms  gradually  beoomiDg  more  profound  and  advaD* 
mg  upward.  After  death,  the  haemorrhage  was  found  to  occupy  the 
whole  length  of  the  spinal  canal,  and  was  seated  between  the  bones  and 
the  dura  mater^  Of  course,  in  cases  like  these,  no  therapeutical  means 
caa  avail)  and,  even  in  slighter  cases,  treatment  is  of  little  if  any  ser- 


Wo  OMty,  however,  by  perfect  rest,  ice  to  the  spine,  leeches  to  the 
and  the  administration  of  ergot,  sometimes  prevent  haemorrhage 
m  cMea  of  injuries  of  the  cord  which  otherwise  might  be  followed  by 
eitravasation. 

Id  €iaaes  not  due  to  traumatism,  and  especially  in  those  which  are 
ilow  in  their  progress,  more  is  to  be  expected  from  the  use  of  remedial 
measures.  Ergot  should  be  energetically  administered  in  large  doses, 
two  or  three  dnichms  every  four  hours,  or,  what  is  perhaps  preferabloi 
«rgotin  should  be  given  to  the  extent  of  five  grains  hypodermioally,  as 
often.  The  other  measures  above  mentioned  should  also  be  employed; 
witli  the  view  of  causing  absorption  of  the  effused  blood,  the  actual 
caotory  applied  to  the  spine  In  the  vicinity  of  the  lesion  has  been 
pwwnnnended.  It  should  not  be  used  tiU  it  is  evident,  from  the  oon- 
pfBgreaaive  character  of  the  symptoms,  that  the  extravasation  is  no 
loti^t  going  on. 

Sirjchnia  is  altogether  inadmissible  at  any  time  in  the  ooursa  of 
th»  disease. 


CHAPrER  IV. 

BAIKAL   MKWIMQITIS, 


IxFLAMiCATiox  of  the  membr&nes  of  the  spinal  cord  may  be  either 
•ctite  or  chronic 

ACUTB  SFlJf  AL  MEXINGITIS. 

AcQti)  uiflammntion  may  be  seated  either  in  the  dura  mat^r,  the 
^^^eduDoid,  or  the  pia  mater  of  the  cord,  or  may  simultaneously  attack 
^  three  membmnes. 

Symptoms. — ^The  symptoms  indicating  inflammation  of  the  dura  ma- 

^r  119  Dot  very  decided,  and  beyond  the  occurrence  of  pain  may  not 

^  obeerred  at  all.     When  combined  with  inflammation  of  the  araoh* 

1  •^  md  pia  mater,  the  phenomena  are  more  pronounced. 

L  Aimte  inflammation  of  the  arachnoid  does  not  of  itself  give  rise  to 
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oharaotemtio  symptoms,  and  it  is  rarely  the  caae  that  it  exists  sepa* 
rately. 

Acute  iaflamraation  of  the  pia  mater  can,  however,  be  recognized 
without  difficulty.  It  begins  with  a  chill,  as  do  others  of  the  phleg- 
masiiB,  and  this  is  soon  followed  by  febrile  excitement.  At  the  same 
time  there  is  intense  pain  in  the  back,  which  is  aggravated  by  every 
movement  of  the  patient,  but  not  by  pressure  on  the  part  of  the  spine 
over  the  diseased  portion  of  the  membrane.  Those  nerves  which  have 
their  origins  from  the  affected  region  are  the  seat  of  severe  pain,  which 
is  transmitted  through  their  trunks  and  branches  to  distant  parts  of  the 
body.  Spasms  of  the  [nusoles  of  the  back  are  commonly  present.  These 
are  tonic  in  character,  and  may  be  so  severe  as  to  bend  the  body  back- 
ward, producing  an  appearance  like  the  opisthotonos  of  tetanus.  At 
the  same  time  the  limbs  below  the  seat  of  the  lesion  are  strongly  con- 
tracted. I  have  witnessed  cases  in  which  the  knees  were  drawn  up  to 
the  chin,  and  the  heeb  to  the  buttocks. 

At  the  same  .time  there  is  impairment  of  motor  power  in  all  those 
parts  of  the  body  supplied  by  nerves  coming  from  the  cord  below  the 
diseased  region,  and  in  some  cases  voluntary  control  over  the  muscle* 
is  entirely  lost. 

While  the  affection  is  confined  to  the  membranes  of  the  lower  por- 
tion of  the  cord,  a  fatal  result  may  be  deferred  for  some  time,  and  the 
disease  may  become  chronic ;  but,  if  it  extends  upward  so  as  to  in- 
volve the  region  from  which  the  phrenic  nerves  arise,  death  very  soon 
takes  place  by  asphyxia. 

So  long  as  the  spinal  cord  continues  free  from  the  disease,  the  re6ex 
excital:)ility  and  electro-muscular  contractility  remain  unimpaired. 

The  bladder  is  not  often  involved,  and  the  bowels  may  be  obstinately 
constipated,  or  the  fecal  matters  may  be  passed  involuntarily. 
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This  may  arise  in  consequence  of  an  acute  attack,  or  it  may  be 
veloped  spontaneously.  As  in  the  acute  form  of  the  affection,  pain 
oonstitutos  a  prominent  feature,  and  is  situated  both  in  the  spinal  regioo 
and  in  other  parts  of  the  body.  Spasms  and  contractions  of  the  lower 
extremities,  and  spasms  of  the  muscles  of  the  back,  are  likewise  promi* 
nent  symptoms. 

The  pain  in  the  spine  is  not  increased  by  steady  pressure  over  the 
vertebni?,  but  it  is  greatly  aggravated  by  every  movement  of  the  body; 
for  by  such  motion  the  nerves  are  oompressed  as  they  leave  the  spinal 
canal,  and,  as  they  are  already  in  a  condition  of  erethism,  pressure 
not  be  borne. 

The  abnormalities  of  sensation  are  usually  in  the  way  of  h 
thesia,  which  may  sometimes  be  very  acute. 
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Tlie  paralysis  advances  gradually,  and  rarely,  at  firat,  ia  very  intense 
in  any  group  of  muscles.  It  is  likewise  subject  to  great  variations  m 
the  degree  of  severity.  Sometimes  the  patient  finds  that  ho  walks 
tolcfftbly  weU  one  day,  while  the  next  he  can  scarcely  move  a  limb. 
TbeM  difFerencos  depend  on  thu  amount  of  fluid  effused,  which  is  sub* 
JMl  lo  chftiigQa  from  day  to  day. 

ITje  bladder  is  sometimes  paralyzed,  the  sphincter  may  be  sitnihirly 
tfleded,  or  this  latter  may  be  subject  to  repeated  attacks  of  spasm, 
by  wiuch  the  evacuation  of  the  urine  is  prevented. 

The  bowels,  as  in  the  acute  form  of  the  disease,  may  be  either  con* 
fdpated,  or  the  sphincter  ani  may  bo  so  paralyzed  as  to  allow  of  the 
Involuntary  passage  of  the  fecal  matters. 

Reflex  excit^kbility  is  rarely  lessened,  and  is  often  considerably  in- 
ereased.  In  the  case  of  a  gentleman  from  Ohio  who  was  recently  un- 
der my  charge  for  chronic  spinal  meningitis,  the  slightest  touch  on  the 
lole  of  the  foot  was  sufiicient  to  cause  the  limb  to  be  violently  drawn 
Qp;  and,  in  the  case  of  a  lady  from  New  Orleans  similarly  affected,  the 
eootaot  of  the  bedclothes  produced  a  like  effect. 

In  several  cases  I  have  observed  that  any  mental  agitation,  or  even 
Ihe  attention  directed  to  the  affected  IimbS|  was  sufficient  to  cause  vio* 
liot  spasmodic  contractiona. 

Eleeiro-moscular  contractility  is  not  generally  impaired. 

The  symptoms  are  ustially  aggravated  by  the  recumbent  posture. 

Bed-sores  arc  a  frequent  aooompaniment  of  chronic  spinal  menin* 
gitia. 

Causes. — ^The  most  common  cause  of  spinal  meningitis,  cither  acute 
or  chronic,  is  exposure  to  cold  and  moisture.  Several  cases  have  come 
tuadaf  my  charge  which  clearly  resulted  from  lying  on  the  cold  and 
damp  eartli,  and  from  going  to  sleep  in  this  situation.  In  one  case 
which  occurred  in  a  railway  conductor,  the  train  of  which  he  had  charge 
wia  obstructed  in  its  passage  by  a  heavy  drift  of  snow«  WhUe  work- 
Wmu  ware  catting  a  way  through  it^  he  lay  down  on  a  i>ile  of  snow,  and, 
bajng*  greatly  exhausted,  quickly  fell  asleep.  Soon  after  being  awakened 
ba  liad  a  alight  chill  and  a  mild  fever,  and  the  following  day  experienoed 
wtmn  pain  in  the  back.  Thi^  was  soon  followed  by  the  other  synip* 
tOfBia  of  spinal  meningitis,  not  very  intense  in  character,  but  persistent, 
Ibf  lite  affection  passed  into  the  chronic  form.  Two  cases  have  come 
ttoder  my  notice  in  which  the  diseaae  waa  caused  by  the  back  being 
•zpoaed  to  a  strong  and  cold  wind. 

On  aeoount  of  thia  influence  of  cold  in  producing  spinal  metungitia, 
thtt  diseaM  ia  far  more  common  in  winter  than  in  summer.  Of  the 
tmam  that  I  have  treated  wholly  or  in  part  during  the  laat  twelve 
yean,  by  far  the  greater  number  occurred  in  the  months  from  NoveoK 
ber  to  March,  inclusive. 

Eipoeure  to  the  direct  rays  of   the   sun  is  said  to  induce  spinat 
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meningitis,  but  I  have  never  witnessed  a  oabo  in  which  this  oauBe  coufc 
reasonably  be  inferred,  I  may  make  the  same  remark  in  regard  to 
the  effects  of  strong  muscular  exercise. 

It  is,  however,  sometimes  a  consequence  of  wounds  aad  injuries. 
Seven  of  the  cases  under  my  charge  were  due  to  traumatic  causes. 

Rheumatism  is  likewise  an  occasional^  and  syphilis  quite  a  common 
cause. 

Diagnosis. — The  diagnostic  phenomena  of  spinal  meningitis,  either 
of  the  acute  or  chronic  form,  are  the  pain  in  the  back^  increased  on  any 
movement  of  the  spinal  column  ;  the  pains  in  tlie  course  of  the  nerves 
having  their  origin  from  the  diseased  region;  the  tonic  spasms  of  the 
muscles  of  the  back,  and  of  other  parts  of  the  body  ;  the  exaltation  of 
reflex  excitability;  and  the  variations  which  take  place  in  the  extent 
and  intensity  of  the  paralysis. 

Prognosis. — The  course  of  spinal  meningitis  is  generally  progressively 
onward  to  a  fatal  termination — the  patient  dying  either  by  the  gradual 
extension  of  the  disease  upward  so  as  to  involve  more  important  nerves 
in  the  lesionj  by  the  development  of  some  intercurrent  aftection,  or  by 
exhaustion*  I  have,  however,  seen  five  cases  in  which  the  disease  was 
arrested,  three  of  which  will  be  more  specifically  referred  to  under  the 
head  of  treatment.  And  Ollivier,*  Brown-Sequai-d,'  and  Jaoeoud,"  admit 
the  possibility  of  cure.  \^^en  of  syphilitic  origin  the  prognosis  is 
much  more  favorable. 

Morbid  Anatomy  and  Pathology* — The  lesions  found  after  death 
from  spinal  meningitis  may  be  confined  to  any  one  of  the  membranes^ 
but  more  generally  are  restricted  to  the  pia  mater  and  the  sub-araoh- 
noid  space.  They  consist  in  thickening  of  the  membrane,  spots  of 
opacity,  turgidity  of  the  vessels,  and  the  effusion  of  a  large  quantity  of 
spinal  fluid.  This  fluid  is  occasionally  clear,  but  is  more  frequently  full 
of  flooculent  matter,  or  is  tinged  with  blood. 

The  alterations  found  in  the  arachnoid  are  of  similar  character,  with 
the  addition  that  there  are  numerous  hard  cartilaginous  plates  scattered 
through  the  diseased  part  of  the  membrane,  which  vary  in  size  from 
that  of  a  grain  of  wheat  to  a  mustard-seed. 

The  dura  mater,  when  it  baa  been  the  seat  of  inflammation^  becomes 
thickened  and  adherent  to  the  bone.  Occasionally  it  is  perforated  by 
the  supervention  of  gangrene,  and  the  pus  collected  between  it 
the  vertebrae  escapes  into  the  space  between  the  dura  mater  and  aniicb' 
noid,  and  excites  general  meningitis, 

Ollivier  reports  *  the  case  of  a  child  three  or  four  years  old,  wh< 
entered  the  hospital  February  2,  1823.     There  were  great  difficulty  ol 

*  ♦*  Traitd  des  maladiea  de  la  moello  6pmit»re,"  etc.,  ParU,  1827,  tome  iL,  p.  295. 
■  Op.  eii,,  p.  802.  *  Op,  eU^p,  82. 

*  "Traitd  des  makdJea  de  la  moelle  dpinl^re,'*  troiaiime  Edition,  Paria,  1887.  toni« 
p.  272. 
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deglutitioii,  a  remarkable  fixedness  of  the  eyes,  tetanic  convulsions-^ 
trismuji)  opisthotonos — coma,  and  permanent  contractions  of  the  lower 
extremities.  Death  ensued  on  the  twelfth  day  after  admission.  On 
poflft^mortem  examination  the  membranes  of  the  brain  were  found  to  be 
thickened  and  opaque,  the  substance  of  the  organ  was  injected,  and  the 
rentricles  contained  an  excessive  amount  of  fluid.  In  the  spine  at  the 
le  ol  the  dorsal  region,  there  was  a  very  thick  reddish  infdtration 
L>^e  cellular  tissue,  between  the  dura  mater  and  the  bony  canal.  On 
f"*lTl^g  the  membranes,  it  was  seen  that  their  cavity  was  fiUed  with 
ttnim;  the  vessel;^  of  the  pia  mater  were  intensely  congested.  The  sub- 
■lance  of  the  cord  was  slightly  injected, 

Michaud,*  under  the  name  of  eostemal  pachymeningitis^  has  de- 
scribed an  inflammation  of  the  dura  mater,  which  be  has  found  to  be 
tlie  affection  of  the  membranes  generally  produced  by  Pott's  disease. 
It  consists  in  a  thickening  of  the  dura  mater  by  deposits  of  yellow- 
colort?d  granulations,  which  by  their  coniluenoe  form  plates  which  are 
atta<^bed  by  their  inferior  surface  to  the  membrane.     Under  them  the 
dmra  mater  appears  to  be  healthy.     At  first  they  are  only  developed  in 
the  Ticinity  of  the  osseous  lesion,  but  they  have  a  tendency  to  extend, 
and  may  involve  the  whole  length  of  the  membrane.     The  existence  of 
formations  was  first  noticed  by  E.  AVagner '  in  a  case  of  Pott** 
of  which  he  made  the  post-mortem  examination.     This  inflam* 
of  the   dura   mater  may  result  in  little  absceasea,  scattered 
tiircNigli  its  lamina,  or  larger  collections  of  pus  may  be  formed  in  the 
iubatanoe  of  the  new  formation. 

The  symptoms,  as  Ley  den '  and  Rosenthal  *  admit,  are  simply  those 
of  the  other  forms  of  spinal  meningitis. 

The  internal  surface  of  the  dura  mater  may  also  be  the  seat  ol 
BKvbid  processes.  Two  of  these  modes  have  been  differentiated.  One 
oooatitutea  the  cervical  hypertrophic  pachymeninyitis  of  Charcot;* 
tlie  other  is  the  internal  hcBtnorrhagic  pachymeninyitis  of  A.  Meyer  • 
Attd  otiiera.  As  described  by  Charcot,  cervical  hypertrophic  paohy> 
consists  in  an  alteration  of  the  meninges,  especially  the  dura 
The  seat  of  the  lesion  is  variable,  but  the  cervical  enlargement 
appaara  to  be  the  pUce  generally  affected.  Tlie  alteration  of  the  dura 
ouHtar  is  the  primary  fact;  the  other  membranes,  the  cord  itself,  and  the 
iMrret  oomuig  from  it,  subsequently  become  involved*  Formerly,  the 
Please  waa  miatakeD,  aa  by  Liaennec,  Andral,  and  Hutin,  for  a  primacj 

Eh'BvIa  sMiflls  el  la  njrAUtd  duta  le  mm)  vertsbfat,**  Parii,  1S7],  p.  Q« 
^  *  fMhoia^tabts,  aaatombohet  tmd  klml*oh«fl  Bttiriga  vix  KcutniM  der 
v«n,**  At^km  dr  BtOkmi^  Heft  i,  1870,  a  3SL 
f  **  Oalk  dsr  lUldi«nmarlu.lcnuiklidt«ti/*  BeHlo,  1874,  Ent«r  Ba&d,  a  S86. 
^*  Daik  der  K«rr«&.knakbcltcI^''  BtuttgArt,  187K,  &  280. 
*  ''liiQdirv  da  la  SloditA  de  Hlologie,'*  1871,  p.  Sft,  and  "  Le9ent  rar  1m 
il  viimkfm  evrreitx,*'  pRri*,  1874,  p.  240. 

*  "  Df  pMkiyMiiia(Hid«  c«rebr(v«ptiuai  iaiema,'*  Bonaie.  186L 
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aflection  of  the  spinal  cord,  and  was  described  by  them  as  hypertrophy 
of  ihh  organ  ;  and  the  error  is  in  a  measure  sustained  by  the  fact  that, 
in  cases  of  the  disease  in  which  the  vertebral  canal  is  opened^  the  apinai 
cord  and  its  membranes  are  seen  to  completely  till  the  canal. 

But,  upon  making^  a  trans%'erse  section  of  the  cord,  it  is  at  onco  per* 
ceived  that  the  swelliug  is  due  to  the  thickening  of  the  envelopeSi  and 
that  the  marrow,  so  far  from  being  enlarged,  is  in  reality  compressed 
and  flattened  from  before  backward- 

In  the    accompanying  engraving  (Fig.  S5)  taken  from   Joffroy*s* 


memoir,  the  appearances  are  well  exJiibited  (a,  the  hypertropbied  dura 
mater;  b,  nerve-roots  traversing  the  thickened  membranes;  <?,  the  pia 
mater  confounded  with  the  dura  mater  ;  d,  lesions  of  chrouie  myelitis  ; 
e,  section  of  canals  newly  formed  in  the  gray  substance). 

As  will  readily  be  perceived,  the  pia  mater  is  involved  in  the  morbid 
ptrooeeSy  but  not  to  the  same  extent  as  the  dura  mater.  This  latter, 
when  carefully  examined,  is  seen  to  bo  composed  of  numerous  con- 
centric layers,  and  is  adherent  on  the  outside  to  the  vertebral  lig&meatf 
and  on  the  inside  to  the  pia  mater. 

Sometimes  the  thickened,  hypertropbied  membrane  seems  to  be  con- 
stituted of  two  layers  ;  the  one  external,  the  other  internal.  This  kst, 
which  appears  to  be  a  new  formation,  consists  of  a  dense  fibroid  tissue. 
It  is,  therefore,  quite  distinct  from  those  soft  and  very  vascular  neo- 
membranes  which,  in  the  spinal  as  well  as  in  the  cerebral  dura  mater 
give  rise  to  hssmatoma — constituting  in  the  former  the  internal  hiemor- 
rbagic  pachymeningitis  to  be  presently  described. 

The  spinal  cord  itself  participates  in  the  alteration^  which  has  all 
the  characteristics  of  a  transverse,  irregularly  disseminated  myelitis,  at 
tacking  as  well  the  central  gray  matter  as  the  white  columns. 

The  peripheric  nerves  are  affected  by  the  spinal  lesion,  both  in  their 
radicles  within  the  cord,  and  in  their  trunks,  as  they  pass  through  the 
thickened  and  iiiilamed  membranes.     The  anterior  and  posterior  roots 
^  "  De  ]b  pachjizi6aLngite  cerricale  hjpcrtropbiquc,"  Th^ae  de  Pftria,  1678. 
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ife  about  equally  involved,  acd  hence,  as  symptomSi  there  are  both 
dejmngeiiienU  of  motion  and  of  sensibility. 

The  symptoms,  as  given  by  Charcot,  are,  in  the  first  place,  extremely 
riolent  pains,  which  occupy  mainly  the  posterior  part  of  the  neck,  but 
which  extend  to  the  top  of  the  head  and  to  the  superior  extremities. 
Tliase  pains  are  accompanied  with  rigidity,  especially  marked  in  the 
neck,  which  is  immobile,  as  in  Pottos  disease,  occupying  the  sub-occip^ 
ital  region.  They  are  generally  quite  constant,  but  are  more  violent 
at  some  times  than  at  others.  They  extend  to  the  joints,  which,  how- 
ever, are  not  ordinarily  the  seat  of  swelling,  and  with  these  pains  there 
are  the  various  sensations  of  nonibuess  in  the  superior  extreuiitiesj  and 
some  degree  of  paralysis.  Sometimes  there  are  bulbous  and  pemphi- 
goid eruptions. 

The  second  period  is  characterized  by  other  s^onptoms,  wliich  appear 
to  be  due  to  the  extension  of  the  meningeal  lesion  to  the  spinal  cord, 
and  to  a  more  profound  alteration  of  the  peripheric  nerves. 

The  limbs  cease  to  be  painful,  but  they  become  paralyzed,  and  the 
nuacles  are  atrophied,  and  the  atrophy  extends  to  aU  the  muscles  of 
the  extremity.  But,  speaking  only  of  the  muscles  of  the  anu  and  fore- 
it  is  notable  that  those  whieh  receive  their  innervation  from  the 
•  and  median  nen^e  are  especially  affected,  while  those  which  are 
mpplied  by  the  radial  nerve  almost  entirely  escape.    From  this  peou* 


ity  a  oertatn  oharaoter  of  deformity  results,  which,  though  met  with 
in  othtf  difwiaa^  and  not  always  seen  in  the  affection  under  notice,  ia, 
nerertheleas,  not  a  feature  of  other  forms  of  muscular  atrophy.  It  ia, 
oooaaqnaiitly,  a  diagnostic  mark  of  some  value  (Fig.  36).    To  tbaae 

'  M.  Gbaroot  lajt,  i^i  ii#r/  rWiW  H  du  furf  mi«tim^  but  it  L»  evident  lirom  ibe  CMi* 
lot,.  M  wvU  «i  horn  what  A>llo»a.  tb«i  radiai  It  s  miapriQi  for  m^ilu/  {ap,  cii^  p.  161 1 
TW  riit  tlm.^  thovi  th«  «iTgr 
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B3rmptoms  are  added  contractions,  and  often  anffisthesia,  which  may  ex- 
tend frotn  the  extremities  to  the  trunk.  After  a  while,  the  inferior 
extremities  become  paralyzed,  and  eventually  contractions  ensue  in 
them  also. 

Charcot  does  not  regard  hypertrophio  pachymeningitis  aa  a  necea* 
aarily  incurable  affection:  for  a  woman,  who,  for  live  or  six  years,  ex» 
hibited  all  its  characteristic  symptoms,  being  contined  to  her  bed  far  a 
long  period,  recovered  so  far  as  to  be  able  to  walk  and  to  use  her  hands 
in  some  tabors. 

Jnternat  /iwmorrhitffic  pachi/menif  I  Jit  is  iSf  In  the  spinal  canal,  the 
Analogue  of  cerebral  pachymcniiigitLs  or  ba^matoma  of  the  dura  mater. 
Its  differentiation  from  spinal  meningitis  was  first  made  by  Albers, 
though  he  failed  to  indicate  its  cliaracteristic  features.  A.  Meyer '  firrt 
pointed  out  its  essential  nature.  An  officer  had  for  some  time  been 
subject  to  vertigo,  accessions  of  heat,  and  arterial  throbbings,  in  the 
head  and  back.  lie  recovered,  but  was  subsequently  seized  with  paral- 
ysis, mental  derangement,  incontinence  of  urine,  and  agonizing  pains  in 
the  head.  When  these  symptoms  had  lasted,  with  gradually^increasing 
intensity",  for  about  a  year,  he  died.  The  autopsy  revealed  the  exist- 
ence of  cerebral  meningitis,  and  of  a  false  membrane  attached  to  the 
cranial  dura  mater,  and  to  the  same  membrane  in  the  vertebral  canal  as 
far  down  as  the  last  dorsal  vertebra.  This  membrane  was  fibrous,  and 
composed  of  sever^il  laminoe,  between  which  were  extravasations  and 
masses  of  pigment.  Other  cases  have  been  recorded  by  Magnan  and 
Bouohoreau,"  as  the  result  apparently  of  chronic  alcoholism  ;  and  by 
Charpy  ■  and  Simon,*  as  accompanying  insanity  and  general  paralysis. 

Internal  hemorrhagic  pachymeningitis  is  rarely  unaccompanied  by 
lesions  of  the  brain,  and  is  generally  associated  with  the  like  intra- 
cranial disease. 

The  morbid  anatomy  appears  to  differ  in  no  essential  respect  from 
the  analogous  affection  of  the  cranial  dura  mater,  and  the  symptom* 
atology  is  not  sufficiently  characteristio  to  admit  of  its  recognition 
during  life. 

In  cases  of  chronic  spinal  meningitis,  due  to  syphilitic  taint,  the 
symptoms,  as  in  the  analogous  condition  of  the  cerebral  membranes,  are 
generally  much  more  restricted,  and  may  involve,  as  they  usually  do, 
the  meninges  in  relation  with  the  antero-lateral  columns  only.  In  such 
oases  the  lesion  is  presumably  circumscribed,  and  the  gummy  exudation 
is  likewise  limited.  The  symptoms  then  relate  almost  entirely  to  the 
power  of  motion,  either  of  one  or  both  lower  extremitiess,  and  there  m 

■  **  MAmoireB  de  U  Socl6t^  do  Biologie,"  1869. 

*  Cited  from  unpubliBhod  notes,  bjr  Hajcm,  op.  dt.,  p.  00. 

*  "  CTuber  den  ZufiUiid  des  Rtlckeamarka  in  der  DernvntU  panilftica**'  Qrittin^m^ 
dnhiv,  Hefl  7  u.  2. 
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Ibu8  more  or  less  extensive  paraplegia.  The  lower  dorsal  and  upper 
lumbar  regions  arc,  in  my  experience,  almost  the  only  parts  of  the  cord 
attacked  in  auch  cases  j  though  I  have  occasionally  witnessed  instaocea 
in  which  the  lesions  were  multiple,  some  of  them  being  high  up  in  the 
cord. 

Jn  an  interesting  case,  the  details  of  which  are  very  fully  given  by 
^hoooud/  a  man  was  paralyzed  in  both  lower  extremities.  When  the 
ffttiL'nt  came  under  observation,  ttie  paraplegia  had  already  lasted  two 
months,  and  had  been  fuDy  developed  in  three  days  :  standing  was  im- 
possible, t])o  right  leg  was  more  paralyzed  than  the  left ;  there  were 
neither  contractions  nor  atrophy  ;  there  were  no  involuntary  move- 
aMnU ;  the  motility  of  the  trunk  and  superior  extremities  waa  perfect; 
deotfo-muscular  excitability  was  not  impaired ;  tactile  sensibility  and 
■eoaibility  to  pain  and  heat  were  normal  in  the  right  inferior  extremity; 
bat  in  tl»e  left,  though  tactile  sensibility  was  good,  the  sensibility  to 
pain  and  heat  was  impaired  ;  indeed,  the  sensation  to  impressions,  ordi- 
oarily  painful,  was  entirely  lost  throughout  the  whole  extent  of  the  limb. 

In  regard  furtlier  to  the  case  of  which  I  have  given  but  a  brief 
abstract,  M.  Jaccoud  remarks: 

**nie  nature  of  the  lesion  can  be  very  easily  determined.  The  para- 
plegia was  developed  in  tlirec  days,  in  an  apparently  healthy  man.  There 
had  b«?en  no  fever,  pains,  sensation  of  constriction,  convulsions,  or  con- 
timotiotis.  The  lesion  was  very  limited,  the  portion  of  the  cord  situated 
above  wa*  not  altered,  and  the  morbid  process  involved  one  side  more 
than  the  other.  I  know  of  no  condition  which  fulfills  all  these  phe- 
Domeaa  but  compression  of  the  oord.  Paraplegia  of  rapid  invasion  is 
obevrred,  it  is  true,  in  acute  myelitis,  in  acute  meningitis,  in  spinal 
kmorfhage^  in  meningeal  spinal  congestion^  and  in  hydroraohis;  but  it 
il  then  Aoeompanied  with  fever  or  pain,  symptoms  which  have  been 
•Dtirely  absent  in  our  patient.  Moreover,  these  lesions  do  not  produce 
so  limited  a  disorder  as  that  before  us.  Tfie  compression  of  the  oord 
in  this  case  is  from  before  backward,  and  the  anterior  columns  are  more 
t0BOtad  than  the  posterior;  but  on  the  right  side  the  compression  has 
ia^vod  the  gray  sensory  elements  of  the  posterior  spinal  system, 
If  fling  to  loss  of  thermic  and  painful  sensibility  in  the  left  lower  eX" 
IfMsiiy. 

**  Suoh  is  the  pathogenetic  diagnosis  of  our  paraplegic  patient ;  it  ia 
foonded  entirely  on  the  physiological  interpretation  of  the  symptoms; 
and,  as  the  case  is  very  strongly  marked,  analysis  permits  us  to  notioo 
sU  the  particularities  of  the  lesion  of  the  cord.  You  can  ask  nothing 
moro  complete;  it  is  a  physiological  diagnosis /)<ir  exctUence  /  it  is  per* 
feel*  Herei  gentlemen,  appears  the  superiority  of  medical  over  physio* 
k)§ii»l  diagnosis  ;  and  I  am  happy  that  this  oooasion  permits  me  to 

I  «*U^wu  de  dlalqiw  nAdlosk  fUtc*  4  rQdpital  da  la  Okuit^,'*  deailini«  ^tioo, 
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iftist  upon  your  appreciation  of  this  capital  truth,  that  others  have 
fvttirily  opposed.  What  does  this  very  exact  physiok»gical  djagnotda 
teach  us  iu  regard  to  the  prognosis  ?  Nothing,  absolutely  nothing  ;  it 
is  a  dead  letter*  Our  patient  has  a  compression  of  the  cord  at  the 
tenth  dorsal  vextebra.  This  compression  is  stronger  on  the  rig})t  than 
on  the  left  side;  it  has  interrupted  the  conductibility  of  the  motor  col- 
umns of  the  cord  on  both  sides,  and  of  the  sensory  columns  on  tlM 
right  side^  but  it  has  not  interfered  with  the  posterior  white  coIumn9| 
or  the  two  orders  of  nerve-roots.  But,  knowing  all  this,  are  we  the 
better  enabled  to  be  of  use  to  our  patient,  who  oares  only  for  one 
thing,  aud  that  is  the  recovery  of  the  use  of  his  legs?  No  1  a  thousand 
times  no  1  These  scientific  data,  acquired  with  such  labor,  are  sterile^ 
and  our  physiological  diagnosis  is  powerless  to  help  us.  It  teaches  uj 
nothing  relative  to  the  probable  issue  of  the  disease;  nothing  touching 
the  treatment  to  be  employed.  But  let  us  substitute  the  physician  for 
the  physiologist;  let  us  bring  the  principles  of  cliuical  diagnosis  to  bear 
upon  the  subject,  and  we  shall  discover  something  of  the  future  of  the 
patient,  and  how  we  are  to  treat  him.  Thb  man  is  syphilitic,  and  that 
one  word,  which  is  the  index  of  the  medical  diagnosis,  at  the  same  time 
points  out  to  us  the  nature  of  the  compression  wliich  the  cord  is  under* 
going,  reveals  the  prognosis  of  the  paraplegia,  and  directs  us  as  to  the 
treatment  to  be  employed, 

*'  This  patient  has,  up  to  this  time,  had  none  of  the  accidents  called 
secondary;  he  certainly  has  not  yet  reached  the  tertiary  stage;  at  most 
we  can  only  say  that  he  has  arrived  at  that  transition  stage  whidi  often 
separates  superficial  from  profound  sj^htlitic  determinations.  Ho  pre- 
sents no  visible  k'sion  of  the  bones,  and  in  that  situation  we  could  only 
allege  an  exostosis  or  a  vertebral  periostitis  as  a  cause  of  the  compre0> 
sion  of  the  cord.  I  am  more  inclined  to  believe  that  the  lesion  is  one 
of  those  meningeal  affections  of  the  kind  described  by  Knorre,*  con- 
sisting iu  circumscribed  exudations,  which  may  remain  latent  if  they 
are  very  small,  but  which,  if  large,  may  cause  compression  and  ooiase* 
quent  paraplegia.'* 

The  patient  ultimately  recovered,  under  the  use  of  the  bichloride  of 
mercury  and  the  iodide  of  potassium* 

A  case,  very  nearly  identical  in  its  chief  features  with  that  of  M- 
Jaccoud,  came  under  my  care  a  few  months  since,  in  consultation  with 
Dr,  Van  Wyck,  of  this  city,  in  which  recovery  was  complete  under  like 
treatment. 

In  relation  to  these  exudations  of  the  spinal  membranes,  Vir^ 
chow  •  declares  that  little  is  known  of  their  morbid  anatomy ;  and 
Charcot  •  asserts  that  they  are  not  common — ^basing  his  opinion,  how- 

•  *^  Heber  syphilitiscbe  Liihmungfin,"  DeuUeke  Klinik^  1849. 

•  *'  Pathologio  dea  tumeura/*  Paris,  1869,  tome  ii.,  p.  454. 

•  "  Lc^oQs  eur  les  maUdiet  dn  eyst&mc  nerreux,"  deuxi^mo  partie,  teccnd  fifid 
cole,  p.  80. 
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•Ter^  only  on  the  small  number  of  post-mortem  examin&tions  wbiofa 
hstre  been  made,  in  which  these  formations  have  been  found  A  parity 
of  reMOoing  would  throw  hysteria,  for  instance,  out  of  nosology  alto- 
gether. We  are  not  likely  to  have  much  information  in  regard  to  the 
morbid  anatomy  of  so  curable  a  disease  as  syphilitic  spinal  meningitis. 
So  far  as  our  infornmtion  extends,  the  condition  induced  in  the  spinal 
membranes  by  sypbilitis  does  not  differ  essentially  from  that  caused  by 
the  tame  influence  in  the  cerebral  membranes,  and  which  has  been  fully 
oonsidered  in  the  present  work  under  the  head  of  basilar  oercbral 
meningitis.  In  this  view  I  am  supported  by  Buzzard,*  Lagneau,*  Gros 
ami  Lanccreauj[,'  Zambaco,^  and  others. 

The  theory  of  the  symptoms  observed  in  spinal  meningitis  is,  that 
thoy  Are  due  to  two  immediate  causes,  excitation  and  pressure.  The 
loniier  la  the  result  of  the  hypenemia,  the  latter  of  the  exudation, 
or  of  the  increased  amount  of  spinal  fluid  causing  pressure. 

Treatmeilt* — In  the  acute  form  of  spinal  meningitis,  active  meas- 
urea  are  required.  The  application  of  leeches  to  the  painful  part  of  the 
fpine^  or  of  cups,  so  as  to  effect  local  depletion,  will  generally  prove 
oaefuL  Hydragogue  cathartics  are  also  beneficial,  for  by  their  action 
tiM  Teesele  of  the  inflamed  membranes  are  depleted  of  their  blood,  and 
tlie  ezoeasive  amount  of  spinal  fiuid  effused  is  in  consequence  more 
fwdily  absorbed. 

Mercury  may  also  be  advantageously  administered  either  by  inunc- 
tiooa  with  mercurial  ointment  or  by  calomel  given  internally,  or  by  both 
these  means.  Calomel  should  be  given  in  doses  of  from  one  to  two 
gmtoi  every  three  or  four  hours,  till  the  system  is  brought  under  ita 
»,  as  manifested  by  fetor  of  the  breath, 
le  patient  should  be  kept  as  quiet  as  possible,  and  should  be  en* 
not  to  lie  on  the  back.  For  the  relief  of  the  dorsal  and  other 
patoa,  suppositories,  containing  each,  half  a  grain  of  codeine,  are  often 
tfieecioos.     They  may  be  administered  night  and  morning. 

In  the  chronic  form  of  the  disease,  depletion  by  bloodletting  in  any 
form  is  not  so  beaeficial  as  in  the  acute  variety  or  as  in  spinal  congea- 
tioo.  Blisters  are  more  admissible,  and  scarcely  ever  fail  to  do  good. 
They  ahould  be  applied  on  each  side  of  the  spinal  column  near  the 
iliieeecid  region  of  the  cord,  and  as  soon  as  one  heals  another  should 
take  its  place.  Purgatives  are  also  useful  for  the  same  reasons  which 
preraO  in  acute  spinal  meningitis. 

Iodide  of  potaaaium  is  always  a  valuable  agent,  indeed  more  so  than 
any  olher  remedy  employed  in  chronic  spinal  meningitis*     I  employ  it 


Aipectt  af  Svphiliiic  Kervoiu  Affections,"  LondoQ,  1814,  p.  70^ 
sjphilitiqQes  du  Bjat&me  Derrettx,"  PariA,  1860. 
oYoaiet  f^hllltjquei/*  ParU,  1861. 
1862. 
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in  the  form  of  a  saturated  solution,  which  contains  about  a  grain  to 
each  drop.  Of  tliis,  I  administer  the  first  day  seven  drops  thi*ee  times, 
preferably  before  meals;  the  next  day  eight  drops  to  the  dose,  the  next 
nine,  and  so  on,  till  the  patient  takes  from  forty  to  sixty  drops  at  the 
dose»  according  to  circumstances.  The  iodide  of  potassium  always  acts 
best  when  largely  diluted  with  water,  so  that,  as  the  doses  are  Increasedi 
an  additional  quantity  of  water  should  be  used, 

I  very  often  employ  the  corrosive  chloride  of  mercury  in  combina- 
tion with  the  iodide  of  potassium,  in  doses  of  the  sLxteentb  of  a  grain 
with  each  dose  of  the  iodide. 

The  Ireatmont  with  iodide  of  potassium  and  mercury  is  still  mote 
strongly  indicated  in  those  oases  which  are  of  syphilitic  origin. 

Diuretics  may  also  frequently  be  given  with  advantage.  Their 
object  is  the  same  as  that  which  governs  in  the  administration  of 
purgatives. 

In  two  of  the  cases  cured,  to  which  reference  has  been  made^  I 
derived  the  greatest  benefit  from  repeated  blisters,  and  the  persistent 
use  of  iodide  of  potassium.  The  latter  was  carried  to  the  extent  of 
fifty  grains  three  times  a  day  in  one  of  these  cases,  and  sixty-five  in 
the  other. 

At  the  same  time  the  primary  galvanic  current  was  applied  to  the 
spine  in  the  manner  recommended  for  spinal  congestion,  and  the  in- 
duced current  to  the  paralyzed  limbs.  I  am  very  sure  that  electricity 
in  both  these  forms  should  be  used  in  most  cases  of  chronic  spinal 
meningitis.  The  following  case,  reported  by  J.  Frank,*  and  q^ioted  by 
OUivier,'  of  acute  spinal  meningitis,  is  instructive: 

"A  captain,  aged  forty-two  years,  of  sanguineo-bilious  tempej*- 
raent,  subject  to  rheumatic  pains  and  hicmorrhoids,  and  addicted  to  the 
use  of  alcoholic  liquors,  was  suddenly  seized  on  the  evening  of  the  2d 
of  March,  1819,  with  a  chiU,  which  was  soon  succeeded  by  a  burning 
fever,  accompanied  by  pain  in  the  lumbar  region.  During  the  night 
the  pain  increased,  extended  as  high  up  as  the  occipital  region,  and 
gradually  acquired  great  intensity.  J.  Frank  was  called  in  the  morning 
at  five  o'clock,  to  see  the  patient,  who  was  suffering  acutely.  He  was 
uttering  loud  groans,  was  lying  on  his  belly,  with  the  superior  and  in* 
ferior  extremities  stretched  out  to  their  full  length.  To  the  questianf 
put  to  him,  the  patient  answered  with  great  difficulty  that  he  had  pains 
all  over  his  body,  that  he  was  unable  to  open  his  eyes,  that  his  teeth 
were  strongly  clinched,  and  that  a  burning  and  pulsating  pain  extended 
from  the  occiput  to  the  lower  extremity  of  the  vertebral  column.  The 
limbs,  especially  the  inferior,  were  without  sensation,  but  were  agitated 
by  occasional  jerkings.  There  was  such  a  constriction  of  the  chest  that 
breathing  was  scarcely  possible,  and  the  abdomen  was  likewise  in  i 

'  "  Praxeos  Med.,  etc.,  de  rachiolgite,'*  tome  vi.,  p.  76,  Torin,  lS3$i. 
'  Op.  «t,  p.  295. 
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lUte  of  contraction.  There  were  conBtipation,  incontmenoe  of  urine,  a 
poiad  soft  but  100  per  minute,  occasional  palpitations  of  the  heart,  and 
1  hot  and  dry  skin, 

•*  Frank  at  once  opened  a  vein  in  the  foot,  and  abstracted  sixteen 
oonoes  of  blood.  A  dozen  leeches  were  applied  around  the  occiput, 
and  as  many  scanBed  cups  on  each  aide  of  the  spine,  A  decoction  of 
temarinda  waa  given  as  a  cathartic.  These  means  were  sutBoient  to 
iwtore  the  health  of  the  patient  in  a  few  days.  The  bloodletting  pro- 
duood  an  almost  immediate  cessation  of  all  the  symptoms  ;  for,  a  short 
time  after  its  employment^  the  movement  of  the  eyelids  became  easy, 
ia  well  as  that  of  the  jaw;  sensation  reappeared  in  the  extremities,  and 
the  dorsal  pain  diminished  considerably  in  intensity.^* 

Aa  Ollivier  remarks  in  regard  to  this  case,  several  of  the  symptoms 
are  tlioae  of  spinal  oongestion,  Tite  sudden  supervention  of  the  disease, 
ai  well  as  its  rapid  disappearance,  points  to  that  affection.  Nevertheless, 
its  general  features  are  those  of  acute  spinal  meningitis— an  alTection 
which,  of  oourse,  cannot  exist  without  congestion. 

Jti  a  very  interesting  case  under  my  charge  several  months  ago,  a 
core  of  the  spinal  disorder,  which  was  chronic  spinal  meningitis  prob- 
ably of  syphilitic  origin,  was  accomplished  by  the  use  of  the  iodide  of 
ium  and  the  corrosive  chloride  of  mercury,  as  recommended  on 
449  and  4r)0.  In  this  case  the  affection  had  lasted  for  several 
jeftTiy  and  cxtendt^d  from  the  occiput  to  the  lower  extremity  of  the 
Sfontl  coid,  The  limbs  were  constantly  subject  to  violent  spasmodic 
jerkiogs,  and  both  legs  and  one  arm  were  in  a  permanent  state  of  con* 
trmctioii,  which  had  existed  for  three  years.  Under  the  use  of  the  iodide 
and  the  mercniy,  as  mentioned,  the  pain,  which  had  been  intense, 
oeeaed,  the  spasms  of  the  limba  were  stopped,  the  bladder  regained  its 
•xpulaivo  power,  the  bowels  again  began  to  act  without  purgatives  or 
iajeotions  being  required,  and  the  limba  could  be  moved  as  extensively 
aa  the  rigid  eontraotiona  permitted.  These  had  existed  so  long  that  the 
flexor  muaolca  had  become  much  shortened,  and  the  skin  in  the  groins 
and  popliteal  spaces  was  tenae  and  unyielding.  The  accompanying 
woodcut  (Fig.  *3I7)  shows  the  portions  of  the  legs  and  arm  at  this  time. 
Uoder  these  circumstances  I  requested  the  advice  of  my  friend  Prof. 
U  A*  Sayre,  and  after  consultation  it  was  determined  to  divide  tfio 
totdoiis  of  the  tensor  vaginxe  femoris,  the  sartorius,  the  g^cilis,  and 
IIm  Inocpa,  on  each  side.  Wlien  this  was  done  by  Prof.  Sayre,  the 
ptlifliii  being  under  chloroform,  careful  but  powerful  efforts  at  exten- 
■Lou  were  made,  and  the  skin  in  the  popliteal  space  on  both  sides  was 
aeceaaarily  torn,  owing  to  ita  contraction  and  inelasticity ;  the  limbi 
were  thus  brought  into  a  state  of  complete  extension,  and,  by  a  aystcm 
of  wulghta  and  pulleys  simila.r  to  that  used  in  Buck*s  fracture  apparatus, 
thej^  were  kept  in  this  position.  The  patient  was,  however,  too  weak 
to  endoM  the  fatigue  of  the  necessary  extension  and  confinement.     He 
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took  off  the  weights  whenever  they  caused  pain  or  great  luieasinesa. 
To  add  to  the  difficulties,  a  large  bed-sore  formed  od  the  right  buttock, 
and  the  strength  of  the  patient  declined  so  rapidlj  that,  ld  order  to 
lave  his  life,  the  apparatus  had  to  be  entirely  removed.  He  rapidly  re- 
coverevl,  but,  as  cicatrization  went  on^  the  limbs  again  became  con- 
tracted, aud  iu  the  course  of  two  or  three  months  were  as  bad  as  ever. 
Pain  in  the  back  soon  afterward  supervened,  the  legs  and  one  arm 
began  to  be  affected  with  spasms,  and  the  paralysis  also  returaed.  A 
renewal  of  the  former  medication  again  caused  relief,  and  the  patient 
has  to  this  day  remained  free  from  any  spinal  disease,  though  his  legs 
are  still  contracted^  This  is  the  third  case  of  cure  referred  to  as  hap- 
pening in  my  experience. 

For  the  cure  of  the  bed-sores  the  method  recommended  by  Dr. 
Browu-S^quard  may  be  used.  It  consists  in  the  alternate  application 
of  sponges,  one  of  which  is  saturated  with  hot  water  and  the  other  with 
cnld  water.  This  should  be  done  for  five  or  ten  minutes  every  day,  aud 
»be  effect  is  to  increase  the  activity  of  the  circulation  of  the  part,  and 
lo  promote  the  formation  of  granulations. 

But  I  have  generally  preferred  the  method  by  galvanism  first  sug- 
gested and  employed  by  Crussel,*  of  St.  Petersburg,  and  which  I  used 
for  the  treatment  of  indolent  ulcers  with  almost  invariable  success,  in 
1859,  when  surgeon  to  the  Baltimore  Infirmary.  The  method  was  also 
recommended  by  Mr,  Spencer  Wells.*  During  the  last  twelve  years  I 
bave  employed  it  to  a  great  extent  in  the  treatment  of  bed-sores  caused 
by  diseases  of  the  spinal  cord,  and  with  scarcely  a  failure — ^indeed,  I  may 
aay  without  any  failure  except  in  two  cases  where  deep  sinuses  had 
formed  which  could  not  be  reached  by  the  apparatus. 

A  thin  silver  plate,  no  thicker  than  a  sheet  of  paper,  is  cut  to  the 
«xact  size  and  shape  of  the  bed-sore.  A  zino  plate  of  about  the  same 
size  is  connected  with  the  silver  plate  by  a  fine  silver  or  copper  wire  six 
or  eight  inches  in  length.  The  silver  plate  is  then  placed  in  immediate 
ooDtact  with  the  bed-sore,  and  the  zinc  plate  on  some  part  of  the  skin 
tbove — a  piece  of  chamois-skin,  soaked  in  vinegar,  intervening.  This 
most  be  kept  moist,  or  there  is  Uttle  or  no  action  of  the  battery. 
Within  a  few  hours  the  effect  is  perceptible,  and  in  a  day  or  two  the 
cure  IS  complete  in  the  great  majority  of  cases.  In  a  few  instances  a 
longer  time  is  required.  I  have  frequently  seen  bed-sores  three  or  four 
ioebea  in  diameter,  and  half  an  inch  deep,  heal  entirely  over  in  forty- 
eight  hours,  Mr.  Spencer  Wells  states  that  he  has  often  witnessed 
large  ulcers  covered  with  granulations  within  twenty-four  hours,  and 
completely   filled    up   and   cicatrization   begun   in   forty-eight    hours, 

t  JV«M  Mtd'CMmrff.  Zdiun^,  No.  7,  1847,  p.  S85. 

•  **  Lecturea  on  Electricity  and  OalvunUm,'*  by  Dr.  Golding  Bird,  London,  1M9,  ap« 
pcKiix.  There  is  «n  Americaa  edition  of  ibis  vcrjr  inierceting  Utile  book,  but  it  has  kon 
bten  out  of  prinL 


454 


DISEASES  OF  THE  SPINAL  CORD. 


During  his  recent  visit  to  this  country  I  informed  him  of  my  experi- 
ence, and  he  reiterated  his  opinion  that  it  was  the  best  of  all  methods 
for  treating  ulcers  of  indolent  character  and  bed-sores. 

EIrgot  is  not  so  generally  useful  as  in  congestion,  though  I  raj*ely 
fail  to  give  it  at  some  time  or  other  in  cases  of  chronic  meningitis,  with 
a  view  to  the  relief  of  the  accompanying  congestion.  Strychnia  is  not 
at  all  admissible  at  any  time.*  Hoeves  ^  recommends  it  in  those  oases  in 
which  pains,  cramps,  and  contractions,  are  absent,  but  I  have  never 
seen  such  cases.  Indeed,  a  case  in  which  they  ^  were  not  prominent 
symptoms  could  scarcely  be  regarded  as  one  of  spinal  meningitis. 

In  the  meningitis  and  myelitis  resulting  from  Pott's  disease,  the 
actual  cautery  is  of  inestimable  value.  Its  efficacy  has  been  very 
strongly  insisted  on  by  Charcot  and  Michaud,  both  of  whom  give  cases 
in  illustration  of  its  value.  Within  the  last  year  I  have  treated  five 
cases  of  this  complication  with  the  agent  in  question,  and  with  benefi- 
cial results  in  all.  It  is  an  error  to  suppose  that  the  paraplegia  so  gen- 
erally attendant  in  the  vertebral  disease  is  the  result  of  the  compression 
of  the  cord.  For  there  may  be  paraplegia — as  I  had  the  opportunity  of 
seeing  quite  recently  in  a  case  of  Pott's  disease  under  the  care  of  Dr. 
F,  D.  Lente,  of  Cold  Spring,  and  in  which  I  was  consulted,  when  there 
is  no  deformity  whatever ;  and  the  paraplegia  may  disappear,  the 
curvature  remaining  undiminished.  This  was  the  case  in  a  patient  sent 
to  me  by  Dr.  Butler,  of  Baltimore,  who  liad  been  the  subject  of  Pottos 
disease  several  years  previously,  and  wlio  Imd  recovered,  with  very 
great  curvature,  but  without  paralysis,  A  few  weeks,  however,  before 
coming  under  my  observation,  the  paraplegia  had  returned,  the  curva- 
ture remaining  the  same.  Cruveilhier,  as  Charcot  reminds  us,  pointed 
out,  long  ago,  the  fact  that  the  spine  may  be  the  seat  of  the  most  ex- 
traordinary defonnities  without  the  cord  being  compressed. 

In  a  lecture  delivered  at  the  Salpdtri^re,  M.  Charcot*  related  the 
case  of  a  young  Polish  girl  affected  with  Pott's  disease,  complicated 
with  paraplegia,  who  left  Warsaw  to  consult  him,  but  who,  on  her  way 
to  Paris,  stopped  in  Berlin,  to  obtain  Langenbcck's  ad\nce.  The  great 
German  surgeon  counseled  her  not  to  allow  the  cautery  to  be  used, 
but  she,  nevertheless,  proceeded  to  Paris.  After  the  second  cauteriza- 
tion she  walked,  and  ilftoen  days  subsequently  she  paid  a  second  visit 
to  Langenbeck,  "furnishing  to  him,"  as  the  reporter  remarks,  "an 
irrefragable  proof  that  empiricism  is  a  good  thing,  when  it  is  accepted 
and  recommended  by  men  of  science." 

The  number  of  cauterizations  need  not  exceed  five  or  six,  and  they 
arc  best  made  with  the  disk-ending  iron  with  platinum  tip,  which  should 
be  applied  at  several  points  on  each  side  of  the  diseased  vertebrsB. 

'  "  DUeaMA  of  the  Spionl  Cord  and  iu  MembranMf  and  the  Van  on*  Forms  of  Pamly- 
lis  ariilog  therefrom,"  London,  1858,  p.  55, 

•  OiuHtt  MidieaU  de  Birtf,  5  D^cembre.  1874. 
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a.  Acute  General  MyelitU* 


TBS  TyrLAM3fATI0yS   or   TJTJg  SFiyAl    COBD 

Tas  subject  of  inflammation  of  the  spinal  cord  has,  within  the  last 
few  years,  been  so  greatly  amplified  in  all  its  details  by  those  emineut 
French  patholog^ista,  Charcot  and  Vulpian,  and  their  pupils,  and  so 
mucb  exact  information  has  been  obtained  through  their  investigations, 
thAt  the  arrangement  followed  in  the  previous  editions  of  this  work, 
baaed  oia  the  morbid  anatomy,  as  then  known,  no  longer  represents  the 
actual  state  of  the  scionco.  I  shall,  therefore,  consider  the  inflamma- 
tory affections  of  the  spinal  cord  according  to  a  plan  somewhat  modified 
from  the  systematic  table  of  Clement  *  — a  table  constructed  from  the 
moat  recent  data  furnished  by  the  authorities  above  mentioned.  In  so 
doinif,  I  shall  omit  those  disorders  which  have  only  a  theoretical  exist- 
«oa«»  or  wiiich,  in  my  opinion,  have  been,  on  insufficient  data,  assigned 
a  definite  patho-anatomioal  position. 
^^^^ 

V  In  acute  general  myelitis  the  whole  extent  of  the  oord  is  involved 

H     in  the  morbid  process. 

I  Symptoms, — Tlie  onset  of  the  disease  is  sudden.    A  chill  is  generally 

IIm  first  symptom  observed,  and  this  is  followed  immediately  by  high 
febrile  excitement,  during  which  the  pulse  may  be  as  frequent  as  160 
per  minute.  The  temperature  of  the  body  is  slightly  elevated,  but 
rai>e1y  reaches  103°Fahr.  Alterations  of  sensibility  and  motility  are 
aoticed  with  the  inception  of  the  fever. 

I  Among  the  first,  pain  in  the  back  is  prominent.     This  is  usually 

moat  aeveie  in  the  dorsal  region,  and  is  aggravated  by  percussion  and 
by  Ibe  passage  of  a  sponge  saturated  with  hot  water,  or  one  with  cold 
w^ter,  over  the  affected  region.  It  is  not,  however,  so  intense  in  char- 
aoler  as  thai  attendant  on  acute  spinal  meningitis,  and  it  is  not  in* 
oreAaed  by  movements  of  the  limbs  or  of  the  vertebral  column,  in  whioh 
r«^»ect8  it  differs  from  the  pain  due  to  thia  last-named  disease. 

In  addition,  there  are  various  derangements  of  the  cutaneous  soosi- 

B    btttty  in  those  parts  of  the  skin  below  the  seat  of  the  disease.    Theae 

"     consist  of  formication,  "pins  and  needles,"  a  sensation  as  if  water  were 

trickling  over  the  skin,  as  if  the  Umb  were  asleep,  and  of  sensations  of 

edd  or  beat.    Anaesthesia  is  the  most  common  general  condition  of  the 

■kin^  and  it  is  often  aocompanied  with  cutaneous  pains,  which  are  the 

*  *  Veit  sar  )m  inj^Iifc«i  d'^prit  las  tnniu  (nafalB  riocDtSy**  Piiit,  1879,  p.  1 
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more  iDtense  the  more  profound  is  the  anaBsthesia,  Thus,  if  we  hare" 
ascertained  that  the  cutaneous  seDsibility  is  very  much  impaired  at  a 
particular  spot,  we  will  frequently  find  this  spot  the  seat  of  severe  and 
spontaneous  pains.  In  such  cases,  too,  a  prick  with  a  pin  is  felt,  but 
the  ability  to  distinguish  the  two  points  of  the  Bcsthesiometer  is  lost, 
even  when  they  are  widely  separated.  Indeed,  they  may  not  be  felt  at 
all  unless  they  are  so  used  as  to  cause  pain.  I  have  several  times  ob- 
served patients  whose  tactile  sensibility  was  almost  entirely  gone,  but 
whose  sensibility  to  pain  was  so  great  that  they  could  not  endure  the 
contact  of  the  bedclothes.  The  distinction,  therefore,  between  insensi- 
bility to  touch^ — generally  called  aniesthesia — and  insensibility  to  pain 
— analgesia — ^must  be  clearly  made. 

A  sensation  of  constriction  around  the  body  is  sometimes  experi- 
enced, and  the  limbs  are  likewise  often  the  seat  o£  a  like  sjrmptom, 
giving  the  impression  to  the  patient  that  they  are  encircled  by  tight 
cords  or  incased  in  closely-fitting  armor* 

Hyper.T?8thesia  is  occasionally  present,  but  probably  not  unless  there 
is  meningitis  associated  with  the  myelitis. 

Motility  is  aSTected  at  a  very  early  period  of  the  disease,  and  at  first 
oonsists  of  simple  twitchings  of  the  muscles,  and  paralysis.  The  latter 
oomes  on  with  great  rapidity,  and  may  become  complete  in  a  few  hours. 
Jaccoud  *  states  that  he  has  seen  this  result  produced  in  thirty*six  hours, 
and  OHivier*  cites  several  cases  to  the  same  effect.  The  bladder  is 
almost  invariably  paralyzed,  as  are  also  its  sphincter  and  that  of  the 
anus.  There  is,  therefore,  dribbling  of  the  urine,  and  the  fieces  are 
evacuated  involuntarily  as  soon  as  they  pass  into  the  rectum. 

Reflex  excitability  is  entirely  abolished  in  acute  general  myelitis. 
Tickling  the  sole  of  the  foot,  therefore,  fails  to  produce  any  movement. 

Electro-muscular  contractility  is  diminished,  unless,  perhaps,  in  the 
very  earliest  stage  of  the  affection,  and  there  is  always  a  tendency  to 
rapid  atrophy  of  the  paralyzed  muscles. 

The  temperature  of  the  affected  limbs  l^egins  to  fall  from  the  very 
first,  and  may  be  diminished  by  as  much  as  3°  Fahr.  Sloughs  and  bed- 
sores generally  make  their  appearance  about  the  sixth  day,  though  I 
have  several  times  seen  them  form  at  a  much  earlier  period.  Although 
they  usually  occur  in  those  parts  of  the  body — as  the  sacrum,  nates,  and 
hips — which  are  subject  to  pressure,  it  is  very  certain  that  the  decubitxie 
is  not  their  primary  cause.  In  three  instances  I  have  had  them  result, 
in  cases  under  my  charge,  within  twenty-four  hours  after  the  inception 
of  the  disease. 

Besides  the  foregoing  symptoms,  there  are  others  referable  to  the 
viscera,  and  which  may  occur  almost  simultaneously,  or  in  marked 
sequence,  as  the  morbid  process  extends  through  the  length  of  the 

'  Op.  «T,  p.  818. 

*  Op.  cit,  chap.  hulili^mG,  *^tfjr61ite,  ou  infljimmadoD  de  la  moeHe  Spiui^ra* 
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cord.  Thus,  there  may  be  frequent  and  almost  constant  painful  ereo- 
tiooa,  vomiting,  derangement  of  the  liver,  irregular  action  of  the  heart, 
diffictalt  respiration,  and  more  or  less  impairment  of  the  faculty  of  swal- 
lowing*  The  voice  may  be  abolished^  and  the  muscles  of  articulation 
he  BO  far  paralyzed  as  to  render  even  a  whisper  impossiblo. 

The  urine  is  often,  if  not  invariably,  alkaline.  This  is  not  the  result 
of  contact  with  the  mucus  retained  in  the  paralyzed  bladder,  for,  if  this 
origan  be  thoroughly  cleansed  with  water,  the  urine  collected  from  it 
nitb  a  catheter  is  found  to  bo  of  alkaline  reaction*  Tliis  alkalinity  ia 
doubtless  due  to  the  presence  of  an  excessive  proportion  of  the  ammo- 
uio-magnesian  phosphates. 

The  quantity  of  urine  is  diminished,  and  albumen,  pus,  or  blood,  may 
be  present  in  it,  besides  the  large  amount  of  vesica)  mucus  which  ia  so 
prominent  a  constituent. 

Acuto  general  myelitis  ordinarily  nins  its  course  in  about  ten  days, 
though  it  may  terminate  in  death  in  a  much  shorter  period,  or  be  pro* 
looged  for  several  weeks.  Death  is  due  either  to  asphyxia  or  oxhaus- 
tion.  The  former  result  is  obtained  when  the  inflammation  reaches  the 
upper  cervical  region,  and  the  muscles  of  respiration  become  paralyzed, 
or  the  action  of  the  heart  greatly  interfered  with.  In  consequence  of 
tho  paralysis  of  these  muscles  and  of  those  concerned  in  deglutition, 
iQucua  accumulates  in  the  air-passages  and  pharynx,  and  may  lead  to 
sadden  asphyxia. 

Such  is  a  general  view  of  the  symptomatology  of  acute  general 
myelitis,  when  the  whole  or  greater  part  of  the  spinal  cord  is  involved. 
It  is  not,  however,  to  be  supposed  that  the  phenomena  are  ail  present 
mt  the  same  time.  Such  a  condition  very  rarely  exists.  As  a  rule,  the 
iofl«iiimaiion  advances  from  below  upward,  and  the  symptoms  occur  in 
order  as  the  morbid  action  progresses.  Sometimes,  however,  the  cen* 
timl  region  of  the  cord  is  first  attacked,  and  the  extension  takes  place 
in  both  directions. 


K  b,  Acuti^  Partial  MydUU, 

^^H  In  this  form  of  the  affection  the  inflammation  b  restricted  to  a 
^^ffeited  portion  of  the  cord,  and,  as  a  consequence,  the  symptoms  are 
1mi  profound  and  extensive  than  in  the  general  form.  The  morbid 
^rooeaa  may  be  confined  to  a  very  small  part  of  the  cord,  or  may  involve 
%he  cervical,  dorsal,  or  lumbar  regions,  with,  of  course,  some  variation  in 
tta  fljmptoms,  according  to  the  situation. 

S^ptoHB. — The  pain  in  the  back  is  similar  to  that  experienced  in 

tbc  general  form,  and  it  is,  like  that,  excited  or  aggravated  by  pereua* 

or  by  the  passage  of  a  sponge  saturated  with  very  hot  or  cold  walet 

the  affected  locality. 

Tbe  aberrations  of  sensibility  are  less  strongly  marked,  but,  on  ao- 

\i  of  iho  slower  progress  of  the  disease,  they  are  of  longer  duration. 
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a  case  now  uuder  tnj  charge,  and  in  wbich  there  is  the  pain  in  th€ 

[)ine,  presenting  the  above-mentioned  characteristics,  the  patient,  a 

intleman  about  thirty  years  of  age,  has,  in  addition  to  these  marked 

iyraptoms,  nearly  absolute  anaesthesia   in   the    left  lower  extremity, 

Vhich  existed  as  the  only  phenomenon  of  any  moment  for  three  or  four 

weeks. 

The  sense  of  constriction  around  the  body  is  generally  but  not 
iilways  present,  and  its  seat  marks  the  upper  limit  of  the  inflammation* 

Another  symptom,  often  noticed,  is  one  to  which  Cliarcot  has  called 
special  attention,  and  that  is,  the  inability  of  the  patient  to  localize  his 
sensations.  Sometimes  this  is  surprisingly  manifested.  In  a  patient 
whom  I  brought  at  my  clinique  before  the  class  of  the  University  Med- 
ical College,  a  prick  of  a  pin  made  in  the  right  thigh  was  referred  to 
the  left  thigh,  and  one  made  on  the  left  foot  was  felt  on  the  left  knee. 
So  far  as  the  intensity  of  the  sensation  was  concerned,  it  was  as  great 
as,  if  not  greater  than,  in  health.  This  is  not  an  unusual  circumstance. 
In  a  case  cited  by  Charcot,*  the  sensibility  to  cold,  to  contact,  and  to 
tickling,  was  abolislted,  and  yet,  when  the  patient  was  pinched,  an 
acute  sensation  of  pain  was  experienced.  This  pain  was  accompanied 
by  spinal  symptoms : 

1.  There  was  error  as  regarded  location:  the  leg  was  pinched,  but  the 
pain  was  referred  to  the  hip,  then  to  the  opposite  hip,  and,  finally,  to  the 
whole  length  of  both  Umbs. 

2.  The  sensation  was  assimilated  to  a  vibration  or  a  trembling, 

3.  It  was  the  same  for  the  different  methods  of  excitation  ;  it  not 
only  ensued  on  pinching,  but  on  the  application  of  cold. 

4.  It  Jasted  during  a  quarter  of  an  hour,  and  sometimes  longer. 

5.  Sometimes  it  was  not  perceived  till  an  appreciable  interval  of 
time  had  elapsed.  In  a  case  cited  by  Romberg,  this  interval  was  thirty 
seconds.* 

As  Charcot  says,  this  delay  in  appreciating  sensations  is  due  to  a 
profound  lesion  of  the  gray  substance  of  the  cord^ 

The  paralysis  of  motion  observed  in  partial  acute  myelitis  is  leaf 
extensive  than  that  which  exists  in  the  general  form  of  the  disease,  In 
the  early  stages  there  are  convulsive  movements  in  the  muscles  sup- 
plied by  the  nerves,  having  their  origin  in  the  affected  portion  of  the 
oord;  but,  eventually,  the  loss  of  power  becomes  more  or  leas  complete. 
It  may  at  no  time,  if  the  lesion  be  verj'  circumscribed,  extend  beyorni 
the  point  of  slight  diminution. 

The  reflex  excitability  is  generally  augmented.  In  a  case  now  uncit 
wy  charge,  in  which  the  morbid  process  apparently  only  involves  ft  sei 
ment  of  the  cord  in  the  lower  dorsal  region,  the  slightest  touch  of  t| 

•  Dujardin-Beauineti,  "  De  U  my^lite  nigufi,"  Paria,  1872,  p.  121. 
_L!n  n  case  of  locomotor  ataua  tinder  mj  own  earo,  to  be  cited  more  pftrticu) 
rdatioQ  &motmted  to  scvend  mlnQteo, 
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bwer  oxtremitios  is  followed  by  movements  as  intense  as  those  in 
tetannfl.  Charcot,  as  stated  by  Dujardin-BeaumotZ)  arranges  the  pbe- 
tiomena  under  this  head  into  two  classes :  that  in  which  there  is  a 
simple  exaggeration  of  the  spinal  excitabilitj,  and  that  in  which  there 
is  the  oontinuano©  of  the  spasms,  which  are,  in  my  opinion,  improperly 
desSgnaied  spinal  epilepsy.  This  spinal  epilepsy  may  appear  under 
two  forms  :  either  as  tetaniform  or  tonio  convulsions,  or  as  saltatory 
cramps — clonic  convulsions.  In  several  cases  I  have  witnessed  both  of 
tlieee  types  in  the  same  individuaL 

It  is  not  often  the  case  that  bed-sores,  or  other  forms  of  ulceration 
and  death  of  the  soft  parts,  occur  in  acute  partial  myelitis,  except  in 
tboae  cues  which  have  a  traumatic  origin — they  are  generally  rapidly 
rlereloped*  It  is  not  uncommon,  however,  to  witness  atrophy  of  the 
paralyzed  muscles,  more  or  less  extensive  and  complete,  according  to 
th«  extent  and  profundity  of  the  lesion  of  the  cord* 

The  temperature  of  the  parts  supplied  by  the  nerves  coming  from 
the  affected  region  of  the  cord  Lb,  perhaps,  in  the  first  place,  somewhat 
iooreased.     Eventually,  however,  as  the  paralysis  of  sensibility  and  mo- 
(ioB  beoomes  more  strongly  marked,  there  is  a  decided  falL     By  means 
of  Dr*  Lombard's  thermo-electric  diflferential  calorimeter,  comparative 
^^Mttltii  can  be  simultaneously  obtained  with  grc^at  ease  and  exactness, 
^^HThe  electric  excitability  of  the  paralyzed  parts  is  always  lessened, 
^^^  The  symptoms  of  acute  partial  myelitis  are,  of  course,  dilTerent,  ac- 
H  oordinfl^  as  the  eervioal,  dorsal,  or  lumbar  region.  Is  the  seat  of  the  mor- 
bid action.     For  convenience  of  description,  the  cord  may  bo  divided 
totto  two  parts :  the  cervtco-dorsal,  embracing  the  cervical  region  and 
liie  dorsal  as  far  as  the  sixth  dorsal  vertebra  ;  and  the  lumbo-dorsal, 
eoopraluillding  the  remaining  part  of  the  cord. 

I  When  the  lesion  involves  the  oorvico-dorsal  region,  the  upper  ex- 
luemities  may  be  paralyzed  without  the  lower  participating;  but  dis- 
tnHMlUMi  of  aenmbility  are  generally  experienced  in  all  parts  situated 
below  the  seat  of  disease.  If  the  upper  part  of  this  division  be  affected 
there  are  difficulty  of  swallowing,  disturbances  of  the  respiration  and 
oftnilaiion,  and  gastric  derangement.  The  pupils  are  at  first  dilated, 
iad  •ubeequently  contracted.  Epileptic  convulsions  are  occasionally  an 
ieei>Bp«fiiiiient*  There  may  be,  as  I  have  seen  in  two  oases,  aocessiottt 
^   of  gnm%  Tenereal  excitement. 

I         VV*heQ  the  dorso-lumbar  region  is  the  part  affected,  the  lower  ex» 
H  tmmitiw  alone  exhibit  aberrations  of  sensibility  and  motility.     The 
V  'mt  oi  oonstriction  is  generally  felt,  and  the  bladder  and  rectum  are 
uamally  {laralyzed, 

AoQte  partial  myelitis  is  much  slower  in  its  progress  than  the  gen- 
araJ  form  of  the  disease,  and  life  may  be  prolonged  for  a  oonsiderable 
period  if  the  lesion  be  not  very  extensive. 

OiUil— Acute  myelitis,  whether  of  the  general  or  partial  form,  w 
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more  frequently  tbe  result  of  injury  than  of  any  other  cause.  It  if 
likewLse  a  sequence  of  disease  of  the  vertcbrge^  extending  to  tbe  dura 
mater  and  other  membranes,  and  of  meningitis.  It  is  also  said  to  be 
produced  by  exposure  to  extreme  heat  or  cold,  by  violent  muscular 
efforts,  and  by  venereal  excesses.  Twelve  cases  have  come  under  my 
observation.  Of  these,  three  were  the  result  of  woonda,  two  ensued  on 
disease  of  the  vcrtebne^  three  on  exposure  to  intense  cold,  two  were 
apparently  due  to  excessi\^e  muscular  exertion,  and  two  were  caused  by 
extension  of  acute  meningitis. 

Diagnosis.^ — The  principal  diagnostic  marks  of  acute  myelitis  are 
tbe  occurrence  of  the  seusation  of  constriction  around  the  body,  the 
alkalinity  of  the  urine,  tbe  rapid  supervention  and  the  completenesa 
of  the  paralysis,  the  great  predisposition  to  sloughs  wherever  there  is 
the  least  pressure,  the  excitation  of  pain  in  one  part  of  the  body  by 
irritation  applied  to  some  other  part,,  the  causation  of  reflex  movements 
in  a  similar  way,  the  speedy  loss  of  electric  contractility,  and  th% 
marked  depression  of  temperature  in  the  paralyzed  parts. 

From  acute  meningitis  it  is  distinguished  by  the  fact  that  the  pain 
in  this  disease  is  more  severe,  that  it  is  aggravated  by  movements  of 
the  spine,  and  that  there  are  marked,  and  sometimes  permanent,  con- 
tractions of  the  limbs.  The  paralysis  is  never  so  profound.  Moreover, 
bed-sores  and  atrophies  are  not  phenomena  met  with,  except  as  the 
results  of  long-continued  pressure  in  the  one  case  and  of  disuse  in  the 
other. 

In  congestion  of  the  cord  the  symptoms  are  less  strongly  pro- 
nounced, and  are  more  or  less  subject  to  remissions  ;  bed-sores  are  un- 
common ;  the  progress  of  the  disease  is  slower,  and  the  symptoms  are 
aggravated  when  the  patient  assumes  the  recumbent  posture,  and  the 
urine  is  not  alkaline,  except  as  the  consequence  of  paralysis  of  the 
bladder. 

From  haemorrhage  of  the  cord  the  diagnosis  is  not,  in  general,  a 
matter  of  doubt,  but  the  following  case,  reported  by  Dujardin-Beau- 
metz,  would  seem  to  present  an  exception  to  this  statement : 

"A  porter,  while  at  his  work,  was  sudderdy  seiz*^d  with  complete 
paralysis  of  motion  and  sensibility  of  all  parts  of  his  body,  except  the 
head  and  neck.  There  was  no  loss  of  consciousness.  The  bladder  and 
rectum  were  paralyzed  ;  there  wore  no  contractions  ;  the  respiration 
was  slow  and  painful,  the  diaphragm  alone,  of  all  tlie  respiratory  mua- 
des,  being  active.  The  intelligence  was  perfect.  The  diagnosis  waa 
haBraorrhage  of  the  cord  at  about  the  junction  of  tbe  cervical  with  the 
dorsal  portion.  Three  days  after  the  accession  the  patient  died  as- 
phyxiated. On  post-mortem  examination,  no  trace  of  haemorrhage 
oould  be  found,  but  the  cord  was  softened  and  completely  broken  up  at 
the  dorsal  enlargement." 

The  diagnosis  from  hysteria  may  sometimes  require  to  be  made 
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Ab  u  woU  known,  this  condition  may  simulate  almost  every  aHection  of 
(Jie  nervous  system,  and  acute  inflammation  of  the  cord  is  not  one  of 
tlie  exceptions.  The  pain  in  the  back,  the  constriction  around  the 
body,  th©  paraplegia,  the  cystic  and  rectal  derangements,  the  aniea- 
tbasift  aa  met  with  in  acute  myelitis,  may  all  be  duo  to  hysteria.  But 
carafnl  examination  will  serve  to  make  the  dlsoriminatioii  easy  and 
oomplete.  The  symptoms  are  exaggerated,  and  are  not  constant,  the 
general  disturbance  of  the  system  is  sljghtj  there  is  no  progressive  ad- 
vance of  the  disease,  and  the  patient,  nearly  always  of  the  female  sex, 
^iiiiiibit^  the  history  and  diathesis  of  hysteria  so  unmistakably,  that 
is  rendered  ahnost  out  of  the  question. 

PtOgnosis. — The  termination  of  general  acute  myelitis  is  in  death 
ioooer  or  later.  Even  if  it  passes  into  the  chronio  stage,  the  altera' 
tioQS  in  the  structure  of  the  cord  are  so  extensive  as  to  be  inoompatiblo 
with  the  performance  of  its  functions.  Death  was  the  result  in  all 
the  cases  that  I  have  personally  ubserved,  and  this  event  occurred  in  all 
within  three  weeks. 

In  partial  acute  myelitis  recovery  is  not  impossible,  although  even 
in  this  form  the  prognosis  is  grave,  and  the  life  of  the  patient,  if  saved, 
ia  always  at  the  expense  of  the  sensibility  and  motility  of  the  parts 
below  the  seat  of  the  lesion. 

Even  then,  in  many  cases,  disease  of  the  bladder,  and  other  second* 
ar^  affections  shorti'U  the  term  of  existence. 

HarUd  Anatomy  and  Pathology.— In  acute  genexal  myelitis  the 
wliole  cord  ia  involved  in  the  morbid  action,  and  exhibits  a  more  or  leas 
oocuiderable  enlargement  throughout  its  entire  length.  As  both  the 
white  and  gray  substances  are  implicated,  both  become  broken  down  by 
•olieiiiiigi  and  hence  it  is  impossible  to  distinguish  one  from  the  other. 
U  appewVy  however,  to  be  extremely  probable  that  originally  the  mor- 
lid.  pmceas  is  parenchymatous,  that  is,  oonEned  to  the  true  ceU-ele- 
Btnta  of  the  cord,  and  that  the  neuroglia  is  subsequently  attacked. 
Bklravasations  of  blood  are  met  with  throughout  the  medullary  tissue. 
Hue  membranes  are  sometimes  adherent  to  the  cord  at  various  points. 
Of  ikare  may  be  puriform  accumulations  between  them  and  the  cord. 
Al  otlier  times  the  pus  is  found  in  isolated  depots  or  in  canab  extend- 
iag  t]ut>ugh  the  entire  length  of  the  nerve-substance.  The  tendency 
is  to  a  still  more  decided  condition  of  softening,  and  eventuaUy  a  stag* 
IS  rea<tbed  in  which  the  cord  is  reduced  to  a  semi-liquid  state* 

Th^  inflammation  in  cases  of  acute  partial  myelitis  may  be  limited 
%o  the  white  substance  or  to  the  gray  substance,  or  may  attack  both 
neSk  It  may  likewise  affect  the  antoro-lateral  columns,  the 
.^  or  extend  to  both.  Undoubtedly,  if  we  had  sufficient  oppor- 
to  witness  oases  of  spontaneous  origin  not  the  result  of  trau- 
tttsea,  or  of  the  extension  of  other  diseases,  we  should  be  enabled 
^di^nguish  by  the  symptoms  which  part  of  the  coid  histologically  oi 
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topographicall}"  b  affected*  For  there  can  be  no  doubt  that^  as  in 
anaemia,  or  as  wo  shall  see  hereafter  in  certain  acute  and  chronic  forms 
of  myelitis,  the  symptoms  must  be  as  characteristic  as  are  the  functions 
of  the  several  histolog:ical  and  regioual  parts  of  the  cord- 
As  regards  the  obvnous  morbid  anatomical  features,  we  find  that 
len  the  lesion  is  situated  in  the  white  substance  tlie  membranes  of 
tbe  affected  portion  are  congested,  thickened,  opaque  in  patches,  and 
adherent  to  the  cord*  The  cord  is  softened  to  a  variable  depth,  and 
this  portion  is  detached  with  the  membranes  if  these  be  removed.  This 
softened  portion  is  in  the  early  stage  rose-colored  and  studded  with  red 
points,  marking  the  situation  of  the  enlarged  blood-vessels.  As  the 
disease  advances,  the  color  deepens  to  a  reddish-brown,  then  begins  to 
get  lighter,  and,  passing  through  several  shades  of  yellow,  eventuaUy 
becomes  white. 

When  the  gray  substance  is  involved,  the  changes  in  its  physical 
appearance  are  similar  ;  and,  when  both  the  white  and  the  gray  are  the 
seat  of  the  morbid  process,  it  is  impossible  to  distinguish  the  two  sub- 
stances from  each  other. 

Microscopical  examination  shows  the  existence  of  congestion,  and, 
as  an  essential  feature,  an  increase  in  the  amount  of  connective  tissue 
or  neuroglia  of  the  cord.  The  evidences  of  this  hypertrophy  are  seen 
in  the  increase  of  fusiform  cells  and  in  the  production  of  multinuelear 
cells  and  free  nuclei.  These  formations  take  place  at  the  expense  of 
the  proper  nervous  tissue  of  the  cord,  the  anatomical  elements  of  which 
undergo  atrophy  and  fatty  degeneration.  The  nervous  tubules  are  thus 
often  disintegrated  and  their  contents  disseminated  through  the  extra- 
neous tissue.  The  axis  cylinders  are  entirely  surrounded  by  oil-glob- 
ules, or  are  altogether  broken  up  and  rendered  unrecognizable. 

Should  suppuration  occur,  the  elements  of  pus  are  observed  among' 
those  already  described,  and  take  their  place  to  a  considerable  extent. 

In  case  of  the  passage  of  acute  myelitis  into  the  chronic  form,  the 
mtre  of  inflammation  usually  undergoes  other  changes,  which,  how- 
ever, still  maintain  the  gejieral  characteristio  of  hyijertrophy  of  the 
neuroglia  at  the  expense  of  the  proper  nervous  tissue.  Induration,  or, 
as  it  is  now  generally  called,  sclerosis,  is  the  result.  Occasionally,  how- 
over,  the  softening  persists  and  becomes  the  permanent  structural  con- 
dition of  the  diseased  portion  of  the  cord. 

When  the  lesion  is  in  the  gray  substance,  the  microscope  shows  the 
nervous  cells  to  be  broken  up,  and  the  anatomical  elements  of  the  blood 
to  be  scattered  through  the  tissue. 

Treatment. — ^The  treatment  of  acute  general  myelitis  offers  no  en- 
couraging features.  The  most  that  can  be  done  is  to  endeavor  to 
prevent,  as  far  as  possible,  the  formation  of  sloughs,  by  placing  the 
patient  on  a  water-bed,  and  by  sponging  the  parts  exposed  to  pressure^ 
with  whiskey  or  with  hot  and  cold  water  alternately  applied.    The  treat* 
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meat  g«nenUl/  does  not  diilor  from  that  recommended  lu  acute  meain- 
dtia,  the  iodioatioDS  being-  aJmost  identical.  So  far  as  my  experience 
extends  I  have  never  fotind  any  means  sufficient  for  cure,  and  the  few 
soooessftd  instances  that  have  been  reported  are  doubtless,  as  Jaccoud 
suggests^  cases  of  congestion  or  meningitis. 

Bat  in  the  partial  form  of  the  disease  there  is  some  hope  of  being 
able  to  arrest  the  morbid  process,  or  at  least  to  prevent  its  extensioa  to 
the  •ound  parts  of  the  cord.  Some  authors  have  recommended  mer- 
eoriaJs,  but  I  do  not  perceive  any  indication  for  their  use.  I  am  satis* 
fied,  hcvrever,  that  I  have  derived  decided  benefit  from  the  adininlstra- 
tioa  of  ergot  in  large  doses^  as  recommended  for  congestion,  and  from 
Uie  employment  of  revulsives.  Of  these  latter  agents  the  actual  cautery 
oocuptG^  the  first  place.  It  should  be  applied  either  in  the  form  of 
longitudinal  lines  on  each  sido  of  the  vertebral  column  at  the  seat  of 
the  lesion,  or  as  points,  to  the  number  of  three  or  four,  similarly  situated. 
The  skin  should  be  rendered  anaesthetic  by  the  ether-spray  before  the 
applicatioD  of  the  heated  metal,  and  this  latter  should  be  platinum, 
ht  to  a  white  heat. 

By  this  agent,  in  conjunction  with  the  ergot,  I  have  recently,  in  the 
ease  of  a  carpenter  presenting  all  the  symptoms  of  acute  partial  myeli- 
tis involving  the  lower  dorsal  region  of  the  cord,  succeeded  in  ejecting 
■^ch  a  mitigation  of  the  disease  as  to  arrest  its  onward  progress,  and 
nstore  motion  and  sensibility  to  the  paralyzed  limbs  to  quite  an  ap- 
preoiable  extent.  The  ergot  was  administered  in  doses  of  a  draohm 
fvery  two  hours  for  five  days.  Two  cauterizations  wore  made  during 
this  period.  During  the  ensuing  thirty  days  the  ergot  was  given  in 
UBihir  doses  three  times  daily,  and  two  additional  cauterizations  were 
perfoftned.  The  patient  was  then  left  without  further  medical  interfer* 
SBOOi  being  able  to  move  his  legs,  to  pass  and  retain  his  urine,  and  to 
feel  impressions  made  on  the  skin  below  the  seat  of  the  disease.  While 
0QaBplet4)  recovery  will  not  probably  result,  I  am  quite  satisfied  that  life 
ed  by  the  action  of  the  agents  in  question. 
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m    DCVLAMMXTIOX   LnciTED  TO  TITE   AXTEBIOR   TRACT   OP   GRAY   MATTKR   OF 
H  TILE   SPINAL  CORD. 

■  I  hare  preferred  to  include  the  diseases  next  to  be  considered, 
H  oodar  tbe  title  above  given,  in  preference  to  others  which  have 
P  Uiii  broo^i  forward.  Thus  the  term  ^anierior  horns  of  gray  mai- 
ttr^  would  not  apply  to  the  medulla  oblongata,  and  that  of  ^tnotor 
ifWit^^  employed  by  Dr,  E,  S.  Seguin,*  does  not  accord  with  the  views 
I  fstortain  relative  to  the  physiological  anatomy  of  the  region  referred 
to,  it  being,  in  my  opinion,  trophic  as  well  as  motor  in  function.  Tho 
•  "  SpiDAl  Tormljaij  of  the  AdulV  etc.,  New  Yark,  1874. 
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term  ^^  anterior  tract  of  gray  matter'*'^  ia  not  only  sufficieutly  precise  as 
regards  the  spinal  cord  proper,  but  it  can  logicaUy  bo  applied  to  the 
correspondiug  mass  of  ganglionic  tissue  in  the  medulla  oblongata,  and 
at  the  same  time  does  not  commit  us  in  advance  to  any  yiewa  relative 
to  the  office  of  this  gray  matter  as  a  nerve-centre. 

In  inflammation  limited  to  the  anterior  tract  of  gray  matter  of  the 
spinal  cord,  including  the  medulla  oblongata,  the  morbid  process  may 
involve  both  the  motor  and  trophic  ceils^ — ^that  is,  all  the  nervous  ele* 
ments  of  which  the  tissue  is  composed— or  it  may  be  restricted  on 
the  one  part  to  the  motor  cells,  and  on  the  other  to  the  trophic  cells. 

There  are,  thus,  three  categories  of  diseases  to  be  considered  under 
tlie  general  head  of  Inflammation  limited  to  the  Anterior  Tract  of  Gnj 
Matter  of  the  Spinal  Cord,  viz.: 

1.  Inflammation  of  motor  and  trophic  nerve-cells  : 
a.  Infantile  spinal  paralysis. 
b*  Spinal  paralysis  of  adults, 
c,  Pseudo-hypertrophic  spinal  paralysifl, 

%,  Inflammation  of  the  motor-cells: 

a,  Glosso-labio-laryngeal  paralysis. 

3.  Inflammation  of  the  trophio  cells: 

a,  IVogressive  muscular  atrophy. 

b.  Progressive  facial  atrophy. 

In  addition  to  these  primary  affections,  there  are  others  in  which 
the  anterior  tract  of  gray  matter  is  involved  secondarily,  or  at  least  in 
conjunction  with  inflammation  of  the  white  substance,  entering  into 
the  composition  of  the  antero-lateral  colunms  of  the  cord.  These  will 
be  considered  under  another  head, 


1.  liiflammation  of  Motor  and  Trophic  Nerve-  Cells, 

All  the  diseases  of  this  class  are  characterized  by  two  essential  phe- 
aomena,  paralysis  and  atrophy.  The  paralysis  is  the  first  of  th«se 
symptoms  to  make  its  appearance,  the  atrophy  following  more  or 
closely,  and  ensuing  not  as  a  consequence  of  paralysis  and  disuse, 
as  an  active  pathological  condition.  The  chief  reasons,  as  we  ahall 
see  hereafter,  for  the  theory  of  the  existence  of  trophic  cells  in  the 
spina!  cord,  are  found  in  the  facts  that  the  atrophy  is  an  independent 
feature  of  the  diseases  of  the  class  under  notice,  and  that  it  may 
exist  without  paralysis  at  all,  except  in  so  far  as  an  atrophied  muscle 
is  necessarily  weaker  than  one  not  so  affected;  and,  again,  that  paraly* 
sis  may  exist  without  atrophy,  and  the  gray  matter  of  the  ftQterior 
tract  alone  be  involved. 
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o.  InfantiU  Spinal  Paralysis — Organic  Lifantik  Paraltjsis, 

Under  the  name  of  organic  infantilo  paralysis — to  which  term,  now 
ihat  the  morbid  anatomy  is  well  uudcratood^  that  of  ijifantile  BpinaJ 
paralysis  is  to  be  preferred — I  have  considered  at  length  *  a  fonn  of 
ftamlyais  occurring  in  young  children,  previously  described  by  Heine,* 
who  was  the  first  to  direct  special  attention  to  it  under  the  name  used 
tt  the  head  of  this  section  ;  by  RiJHet '  and  Barthez  as  the  pat-alt/si^ 
uteniielU  deVenfanc^^  and  by  Ducbonne  *  fu^ paralysie  atrophiqm  grai^ 
mut  de  ren/ance.  Previous  to  the  writings  of  these  authors,  the  affeo- 
tion  in  question  was  not  distinctly  recognized  as  a  separate  disease,  but 
waa  confounded  with  a  much  less  seriotis  disorder,  probably  belonging  to 
tbe  oUas  already  considered  under  the  head  of  auietuia  of  the  anterior 
oolnnms  of  the  spinal  cord.  The  tendency  in  the  present  affection  to 
muscular  atrophy,  and  the  permanent  character  of  the  paralysis,  are 
phenomena  which  sutBciently  distinguish  it  from  the  temporary  paraJy> 
sis  referred  to. 

Symptoms. — The  beginning  of  infantile  spinal  paralysis  is  generally 
iodioeted  by  febrile  excitement,  convulsions,  and  pain  in  the  back.  This 
pein  marks  the  seat  of  the  disease  in  the  spinal  cord  to  which  the  paraly- 
sis of  the  muscles  is  duo.  These  symptoms  last  for  a  few  days,  or  they 
may  be  so  slight  as  in  very  young  children  not  to  attract  attention;  or, 
•gain,  they  may  be  absent  altogether. 

Sometimes  the  paralysis  is  reatlily  observed  from  the  first,  both  by 
he  extent  and  intensity;  at  oth«^rs,  it  is  not  perceived  till  some  one 
QoiioeB  that  the  child  does  not  use  one  hand  or  kick  with  one  leg.  The 
age  of  the  patient,  of  course,  exercises  considerable  influence  on  the 
question  of  ascertaining  the  eidstence  of  the  paralysis  at  an  early 
pesiod.  All  four  of  the  limbs  may  be  affected,  or  the  paralysis  may  be 
feetfioied  to  the  legs,  or  more  rarely  to  the  arms,  or  to  one  arm  and 
oae  leg  of  the  same  side,  or  of  opposite  sides,  or  to  one  leg  or  one  ann, 
or  eren  to  a  group  of  muscles  or  a  single  muade* 

The  temperature  of  the  affected  limbs  Is  always  much  lower  than 
Uut  of  the  corresponding  sound  ones.  The  difference  is  sometimes  aa 
muek  ms  eight  or  ton  dogrees,  though  generally  it  is  not  more  than  five. 
%  ^MKitaneously  or  under  appropriate  treatment,  amendment  takes 
placitf  the  first  indication  is  shown  by  the  return  of  the  temperature 


9/  Pt^tkdogieai  Mtdieuu,  Na   I»  1867,  p.  49. 
HiTS^a  **fi0etHciij  b  \U  R«laaoa8  to  Practical  Modidne,* 


Al«o,  my  tnuislRUoa  of 
New  York,  1870,  p.  %ai^ 


fiber  LlhrnmigwuitiBde  d«r  untem  Rxtremliittiii  uad  derea  B«- 
18i0 ;  and  **8piaal«  Klndsrlihiniuig,'*  2d  AufL,  Stoltgtrt,  I860. 
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*  Om^H§  lifctomarfeiw,  1848,  and  "Tmit4  de  r4lectriflatioD  locaU»4e,''  1**  Edition. 
f^k,  18M. 

80 


SPINAL  C50J 


toward  the^atural  standard.  It  thus  becomes  important  to  have  »om€ 
means  by  which  a  very  alight  increase  of  heat  may  be  noticed.  A  deli- 
cate thermometer  graduated  to  tenths  of  a  degree  will  generally  mifHoei 
but  much  more  exact  indications  may  be  obtained  by  Lombard^s  thermo- 
oiectric  differential  calorimeter,  described  in  the  introduction  to  this 
treatise.  One  of  the  thermo-electric  piles  is  placed  on  the  sound  liniby 
the  other  on  the  corresponding  part  of  the  paralyzed  limb.  Both  u« 
in  connection,  by  delicate  silk-covered  wire,  with  the  poles  of  a  gal- 
vanometer. If  the  temperature  of  both  Umbs  be  the  aame,  the  needle 
of  the  galvanometer  remains  quiet.  If  either  be  warmer  than  tht 
other,  the  needle  is  deflected  to  the  north  or  the  south,  aooording  as 
one  or  the  other  limb  has  the  higher  temperature.  By  this  apparatus, 
very  small  fractions  of  a  degree  of  temperature  can  be  determined  with 
absolute  certainty. 

Sensibility  is  not  materially,  if  at  all,  lessened,  though  the  reflex 
excitability  is  diminished,  and  often  entirely  abolished^  from  the  very 
first. 

Tlie  faradaic  current  almost  always  falls  from  the  earliest  period  to 
cause  contractions  in  the  paralyzed  muscles,  but  the  galvanic  current  will, 
even  when  of  low  tension,  produce  movements  in  the  most  thoroughly 
paralyzed  muscles,  before  the  stage  of  atrophy  is  reached.  This  first 
period  of  infantile  spinal  paralysis,  in  which  the  loss  of  power  is  the 
moat  obvious  symptom,  may  last  a  month,  or  even  six  months,  before 
the  second  period,  characterized  by  atrophy,  begins.  It  is  then  usually 
the  case  that  the  paralysis  gradually  disappears  to  a  great  eztenti  if 
the  loss  of  motor  power  has  in  the  first  place  been  extensive,  Eren 
when  the  paralysis  has  been  restricted  to  a  single  limb,  some  moflcJes 
regain  their  function,  and  in  either  case  complete  restoration  may 
occur.  In  those  parts,  liowever,  in  which  there  is  no  retrogreseioa  of 
the  disease,  atrophy  ensues,  and  advances  sometimes  with  great  rapidity. 
Tlie  temperattire  falls  still  lower,  till,  in  some  cases,  it  is  scarcely  bigber 
than  that  of  the  surrounding  atmospliere.  In  a  patient  from  Maine,  a 
little  girl  of  about  ten  years  of  age,  in  whom  both  the  lower  extremities 
rcmairted  paralyzed,  and  were  atrophied  to  a  very  marked  degree,  the 
temperature  of  the  legs  below  the  knee  was  only  75^  Fahr.  in  an  atmos- 
phere of  72^  The  skin  is  of  a  livid  hue,  and  pressure  with  the  point 
of  the  finger  causes  a  white  spot  to  appear,  which  does  not  again  be- 
come colored  for  some  time,  owing  to  the  torpidity  of  the  capillaiy 
circulation. 

With  this  atrophy,  the  electric  contractility  of  the  muscles  disap- 
pears, although  it  has  begun  to  be  lost  at  an  earlier  period^  and  benoe 
the  strongest  induced  currents  fail  to  cause  the  slightest  contrmotion, 
and  in  some  cases  even  powerful  primary  currents  are  equally  ineffica 
cious.  Indeed,  in  no  other  disease  is  the  electric  excitability  so  tbor 
oughly  abolished  as  in  that  under  consideration. 
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Owing  to  the  atrophy  and  consequent  weakness  of  the  muscles  which 
Borroimd  the  articiilations,  as  well  as  to  relaxation  of  the  ligaments  of 
the  paralyzed  limbs,  the  bones  entering  into  the  composition  of  the 
joints  become  separated.  This  condition  is  especially  manifested  when 
the  upper  extremity  is  the  affected  part,  as  regards  the  shoulder,  the 
bead  of  the  humerus  sometimes  failing  away  from  the  glenoid  cavity  to 
the  extent  of  an  inch  or  more.  The  passive  mobility  of  the  joint  is 
Iherefore  very  greatly  increased,  and  dislocation  is  readily  effected. 

14  as  is  often  the  case,  certain  muscles  of  a  limb  regain  their  power^ 
while  others  remain  paralyzed,  the  normal  equilibrium  is  destroyed,  and 
distortions  of  various  kinds  are  consequently  produced.  Hence,  infan- 
tile spinal  paralysis  is  among  the  most  important  causes  of  club-feet. 

The  bones  are  also  subject  to  atrophy  and  to  arrest  of  growth,  and 
therefore  the  paralyzed  and  atrophied  limb  eventually  is  shorter  than 
the  oorresponding  sound  member.  In  the  case  of  a  boy,  six  years  old, 
who,  several  years  since,  was  under  my  charge,  the  left  arm,  in  conse- 
c{Ueiioe  of  infantile  spinal  paralysb  occurring  in  his  second  year,  was 
two  inches  shorter  than  the  right.  This  arrest  of  growth  was  not  very 
eridioi  when  the  child  was  dressed,  and  the  limb,  by  its  own  weight, 
hang'  by  the  side,  for  the  reason  that  the  head  of  the  humerus  was  scp- 
ermted  nearly  two  inches  from  the  glenoid  cavity,  but,  when  the  bonea 
were  brought  into  apposition,  the  shortening  was  of  course  apparent. 
This  extension  of  the  atrophy  and  arrest  of  development  to  the  oe- 
i^ous  system  is  by  no  means  an  invariable  accompaniment,  and  is  per^ 
bspe  never  produced  unless  the  original  central  lesion  is  profound,  and 
tlie  mueolea,  generally,  of  an  extremity  are  involved. 

Uoleee  death  should  occur  during  the  lirst  stage  of  the  disease,  it  is 
not  probable  that  spinal  infantile  paralysis  will  in  any  case  tend  to 
shorten  life.  Tho  tendency  is  for  the  spinal  lesion  to  limit  itself,  and 
hence,  when  the  second  stage  of  the  disease  appears,  there  is  no  proba- 
btlUjr  that  any  extension  of  the  morbid  process  will  take  place.  The 
eoQsequcocea  are  entirely  restricted  to  tho  parts  which  are  in  nervous 
rslAiioo  with  the  regior.  of  the  cord  in  which  the  central  lesion  exists. 

At  no  time  during  the  course  of  spinal  infantile  paralysis  ts  either 
the  bladder  or  its  sphincter  paralyzed,  neither  is  the  sphinoter  ani  de* 
priTed  of  its  contractile  power. 

The  muscles  most  apt,  aooording  to  my  experience,  to  become  the 
oittfluite  seat  of  the  paralysis  and  atrophy  are  the  tibialis  anticus,  the 
perooettl,  the  deltoid,  the  gluteal,  the  exteosors  of  the  toes,  and  the 
qpiadrfioepe  lemor'is.  I  have  never  seen  a  case  in  which  any  muscle  of 
the  head  or  neck  was  involved.  Seguin  *  states  that  the  temporal  has 
hmtk  fouad  paralyzed  once.  Bed-sores  or  atrophic  ulcerations  of  the  skin 
mnkj  oeottr.  I  have  never  observed  a  case  in  which  they  were  present 
«-«  faet  which  goes  to  show  that,  notwithstanding  the  appearance  of  the 
•  *'  Inlkntilc  SpioAl  P^iralytis, '  Mmihal  R§aerd^  JMiiumrT  15.  1874 
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surface  over  iHe  paralyzed  parts,  the  nutrition  of  the  sldn  ia  not  eaaen^ 
tiaHy  lessoned. 

Causes. — Little  is  known  of  the  etiology  of  infantile  spinal  paralysis^ 
In  two  cases  under  my  observation,  occurring  in  brothers,  it  waa  ap- 
parently induced  by  the  nurse  allowing  the  infants  to  lie  on  the  damp 
ground  for  an  hour  or  more  ;  in  several  other  cases,  it  came  on  while 
the  children  were  suffering  from  teething,  and  in  others  it  has  foUowed 
diseases  of  various  kinds,  such  as  whooping-cough,  measles,  scarlet  ferer, 
etc  In  the  great  majority  of  the  cases  that  I  have  witnessed,  no  cauM 
could  be  reasonably  assigned. 

More  than  half  of  the  cases  occur  during  the  first  two  years  of  Itfew 
M.  Duchenne  (de  Boulogne),  the  younger,'  of  fifty-six  cases  occurring 
in  the  private  practice  of  his  father,  finds  the  proportion  of  cases,  for  the 
several  ages  up  to  ten  years,  as  follows  : 

Twelve  days  ftfler  birth 1 

Ai  the  age  of  one  month. , , »     I 

At  two  months ^ 

At  from  four  to  six  monthfi ......     8 

At  from  six  montha  to  a  year rt 

From  one  year  to  dghtcen  months ^ , , .  20 

From  eighteen  months  to  two  years 11 

From  two  to  three  years ....,,,,     6 

From  three  to  four  years 2 

Ai  seven  yean 1 

Al  ten  years.... I 

Total fitJ 

Dia^osis.^ — The  symptoms  of  infantile  spinal  paralysis  in  the  early 
part  of  its  first  stage  are  rarely  so  characteristic  as  to  admit  of  a  rational 
diagnosis  being  given*  They  are  such  as  are  met  with  in  many  other 
affections,  and  the  early  age  of  the  patient  is  usually  an  obstacle  to  ex* 
act  inquiries.  I  shall,  under  the  head  of  morbid  anatomy,  cite  cases  tn 
which  spinal  hfiemorrhage  has  produced  symptoms  in  some  respects  simi- 
lar to  those  of  infantile  spinal  paralysis,  but  such  cases  are  extremely  rare, 
and  they  are  not  characterized  by  the  progressive  atrophy  and  marked 
reduction  of  temperature  so  characteristic  of  the  affection  under  notice. 
Setting  them  aside,  it  is  not  probable  that,  having  in  view  the  phenomena 
of  the  disease,  the  intelligent  physician  of  the  present  day  will  blunder 
in  his  diagnosis.  The  absence  of  cerebral  symptoms,  the  cessation  of 
the  fever  when  it  has  existed,  and  the  general  good  health  of  the  pa- 
tient, will  go  to  render  the  diagnosis  still  more  certain.  The  only  con- 
dition with  which  the  disease  in  question  may  be  confounded^  is  the 
temporary  paralysis  due  to  reflex  irritations,  and  probably  the  direct 

I  Duchenne  (de  Boulo^e),  "  Be  relcotri^aUon  localia^**    troliiimt  Idltioti,    Parii^ 

1672,  p.  417, 
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ooiuequence  of  spinal  amcmia.  But  the  fact  that  such  irritations  are 
generally  sufficiently  evident,  antl  that  the  paralysii  disappears  with 
their  romoval,  will  not  permit  us  to  remain  long  in  doubt*  A&  the  dis* 
€Me  ftdraaces  to  its  full  development,  the  symptoms  become  more  and 
more  characteristic,  until  doubt  is  scarcely  any  longer  possible.  In  fact, 
in  ita  entirety,  infantile  spinal  paralysis  cannot  be  mistaken  for  any 
other  affection. 

Prognosis, — Infantile  spinal  paralysis  is  not  an  affection  liable  to 
terminate  fatally.  Death  may  posaibly  occur  in  the  very  inception  of 
the  disorder  from  the  irritation  and  general  disturbance  due  to  the  in« 
flammation  of  the  cord,  but,  though  I  admit  the  possibility  of  such  an 
event)  none  such  has  ever  come  under  my  observation,  nor  have  I  been 
able  to  find  any  such  recorded.  The  prognosis  is  therefore  only  of  im- 
portance aa  regards  the  consequent  paralysis  and  atrophy.  And  hero 
it  depends  very  much  upon  the  fact  as  to  whether  the  disease  has  ad* 
Tanoed  bo  far  as  to  have  resulted  in  the  abolition  of  the  electric  con* 
tractility  of  the  affected  muscles.  If  this  is  lost  to  the  induced  current, 
the  cure  will  be  difficult,  and  the  treatment  protracted  ;  if  the  primary 
coirent  is  also  powerless,  a  cure  is  impossible.  I  believe  I  was  the  first 
lo  use  the  primary  current  in  the  treatment  of  infantile  panilysis,  and 
to  insist  on  its  great  value  as  a  ourative  agent,  and  as  an  element  in  the 
pfognosts.'  If  the  muscles  can  be  made  to  contract  with  either  the  io- 
doood  or  primary  currents,  the  cure  is  often  merely  a  matter  of  time 
and  patience.  But  regard  mtist  also  be  had  to  the  extent  of  the  pa- 
fmljBiJ  and  atrophy.  If  all  the  muscles  of  one  or  more  of  the  limbs  are 
laTolf^edy  and  if  contractions  in  the  non-affeoted  muscles  have  interfered 
ta  any  oonsiderable  extent  with  the  conformation  of  the  joints,  a  cure 
will  be  next  to  impossible.  While,  therefore,  recognizing  the  severity  of 
Um  leatona  in  infantile  spinal  paralysis,  and  the  tediousness  of  the  meth* 
odi  of  cure,  I  cannot  look  upon  tbe  affection  with  the  hopelessness  of 
Tolkmann,*  For  with  Dr.  Hadcliffe*  I  am  every  day  more  and  more 
QOBTtnoed  that  muscles  which  I  should  once  have  looked  upon  as  hope* 
bttly  paralyzed,  may  be  resuscitated  by  proper  treatment. 

Again,  it  must  not  be  forgotten  that  the  most  extensive  paralysiii 
is  tbe  disease  under  consideration,  may  in  great  part,  or  entirely,  spoB* 
taooooslj  disappear  before  the  atrophy  begins  to  make  its  appearance, 
ft  i»  not,  therefore,  safe  to  venture  on  a  prediction  as  to  the  ultimate 
raaolt  at  any  time  anterior  to  the  stage  of  atrophy. 

Morbid  Anatomy. — ^The  morbid  anatomy  of  infantile  spinal  paralysis 
ti  to  be  studied  in  the  spinal  cord,  the  nerves,  the  muscles,  and  the 
bones— the  lesions  in  the  three  Utter  tissues  being  secondary  to  those 

^  ym  nrk  MtStalJommaJ,  December,  1868. 

*  **  Utber  KSndert&hmtmg  mul  {Mnljtisdie  Coatrftctiinai'Sftiiiiiiliiili^**  Kllsiscbe  To» 
Nfc  Ko.  1«  Leipsig,  1870. 

*  K«7BoUftV  "  Bjtysm  ot  Medldtie»"  vol  Ul,  p,  886. 
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eaiflting  in  the  cord.  Previous  to  tho  reetiiit  investigations  of  Tul- 
piac  aad  Provost,  Dr.  Lockhart  Clarko,  and  Charcot  and  his  pupils, 
there  was  do  approach  to  uniformity  relative  to  the  essential  character 
of  tho  dLseaso,  many  observei-s  denying  that  there  was  any  structural 
central  lesion.  Even  since  this  last-named  distinguished  observer,  in 
conjunction  vt^ith  Jo^froy,  published  the  report  of  his  notable  ca^e,  with 
a  detailed  statement  of  the  post-mortem  appearances,  and  since  his 
results  have  been  confirmed  by  others,  we  find  so  promineut  a  teacher 
and  physician  as  Dr.  West  ^  ignoring  thera  altogether,  and  concentrating 
his  attention  entirely  on  the  eccentric  lesions  in  a  few  brief  sentences. 
It  is  not  to  bo  denied  that  paralysis  of  spinal  origin  may  exist  in 
children  and  be  a  very  diffcreot  aflfection  from  the  one  under  notice* 
I'aralysis,  like  cough,  is  only  a  symptom  which  may  be  due  to  many 
very  different  lesions.  Thus,  in  a  case  of  paralysis  in  a  child  six  years 
of  age,  which  had  begun  four  years  previously,  and  which  involved  the 
left  lower  extremity,  I  had  the  opportunity  of  making  a  p<»st'mortem 
©xamlnation=-death  occurring  from  pneumonia.  On  examining  the 
spinal  cord,  I  found  iii  the  lower  part  of  the  dorsal  region,  and  in  the 
left  anterior  column,  a  cicatrix  partially  filled  with  a  very  small  clot. 
No  microscopical  exatninution  was  made,  and  hence  the  condition  of 
the  anterior  cornua  was  not  ascertained.  The  atrophy  of  the  paralyzed 
nmscles  was  \ery  alight,  and  it  is  therefore  possible  that  there  was  &o 
primary  lesion  of  tlie  nerve-cells  of  the  anterior  horns.  The  paralysis 
had  ensued  suddenly,  and  may  have  followed  a  fall  or  a  blow — no  ac- 
curate history  could  be  obtained.  I  then,  and  for  some  time  subse- 
quently, regarded  this  case  as  one  of  infantile  spinal  paralysis  as  at 
present  understood,  but  I  am  now  entirely  satisfied  that,  beyond  the 
loss  of  motor  power,  it  had  fittle  in  common  with  this  afiection.  Tlie 
slight  atrophy  which  existed  was  possibly  the  result  of  secondary  de- 
generation of  a  few  cells  of  the  left  anterior  horn,  and  not  a  conse* 
queuce  of  any  primary  lesion  of  this  region.  A  histological  examination 
would  have  done  much  toward  the  elucidation  of  this  interesting  case, 
but  it  was  at  the  time  impossible. 

Dr.  ClifTord  Allbutt'  has  reported  a  case  in  which  the  s^Tnptoms  were 
more  clearly  the  result  of  hsemorrhage.  The  patient  was  an  infant  in 
good  health,  seven  months  old.  One  evening  the  mother  lifted  the 
child  rather  suddenly,  and  was  astonished  to  see  the  body  fall  heavily 
forward.  There  were  no  evidences  of  pain,  but  she  shortly  afterward 
perceived  that  it  was  paralyzed  in  al!  four  limbs.  Death  ensued  in  a 
short  time  from  implication  of  the  respiratory  nerves.  The  spinal  cord 
was  submitted  to  careful  examination,  and  two  hiemorrhagic  clots  were 
discovered  in  the  cervical  region.    One  of  these,  of  small  size,  was  in  the 

*  **  On  some  DUorders  of  tho  Nervous  Systcoi  io  Childhood  '* — being  ih© 
Lectures  lor  1871,  Philaddphia,  1871 »  p.  87. 

•  The  ZafMTf/,  vol.  M,  1870^  p,  84, 
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left  posterior  horn;  the  other,  larger,  was  in  the  right  posterior  horn 
tnd  Uteral  column.  If  these  clots  hud  beoQ  formed  in  the  lower  dorsal 
re^on  the  lafaDt  would  probably  have  survived,  and  the  ease  might 
have  been  regarded  aa  one  of  infantile  spinal  paralysis. 

In  a  case  reported  by  Hayem,*  the  patient  was  attacked  with  pa- 
nJy^  of  the  lower  extremities  at  the  age  of  two  years.  Death  took 
|ilaoe  twenty^two  years  afterward,  of  phthisis.  The  gray  substance  o( 
tiia  oord  contained  blood-pigment  disseminated  through  its  substance. 

Such  instances,  as  I  have  said,  only  go  to  show  the  similarity  of  aymp- 
tonis  which  may  result  from  very  different  causes,  and  like  examples  wiD 
readily  occur  to  the  reader  as  being  afforded  by  unlike  lesions  in  other 
parts  of  the  body. 

The  first  attempt  to  associate  spinal  infantile  paralysis  with  leaioQ 
of  the  anterior  horns  of  the  spinal  cord  was  made  by  Cornil,*  who  re* 
pofted  the  case  of  a  patient  affected  with  the  disease  in  question,  who 
£ed  of  cancer  of  the  mammary  gland  at  the  age  of  forty-nine»  The 
affection  had  been  contracted  by  the  subjeot,  when  an  infant  two  years 
<^  being  left  to  lie  for  a  long  time  on  cold  and  damp  ground.  The 
amaotet  of  the  inferior  extremities,  especially  those  of  the  left,  were 
pttfalyxed  and  atrophied.  The  post-mortem  ejiamination,  which  ex* 
to  the  muscles,  the  nerves,  and  the  spinal  cord,  revealed  the  ex- 
in  thb  latter  organ  of  atrophy  of  the  auti^rior  horns  of  gray 
laatter  and  of  the  antero-lateral  columns — in  those  parts  of  the  cnnJ 
from  which  emanated  the  nerves  going  to  the  affected  muscles.  This 
oaM  was  the  fi^rst  published,  in  which  lesion  of  the  cord  was  noted  in 
OOfUMCtion  with  infantile  spinal  paralysis,  though  the  author  states  that 
k«  hftd  previously,  in  1863,  observed  an  increased  development  of  cou- 
B^etiTO  tissue  in  the  anterior  columns.  The  case  of  hiemorrhage  coming 
onder  my  own  notice,  previously  cited,  occurred  in  1858. 

Pr^Tost  *  described,  in  1865,  the  case  of  a  woman,  aged  seventy-eight, 
in  wl»otn  there  was  paralysis  of  the  loft  leg,  with  deformation  of  the 
loot,  eridently,  in  the  opinion  of  M.  Vulpian,  whose  patient,  she  was 
In  the  Salp^tridre,  the  result  of  infantile  spinal  paralysis.  The  musoles 
qC  liia  loft  leg  and  foot,  as  well  as  those  of  the  lower  part  of  the  thigh^ 
wwn  much  atrophied,  The  patient  was  demented,  and  died  of  phthisis. 
Post'tnortem  examination  showed  the  left  anterior  horn  of  gray  matter 
to  bo  atrophied.  On  microscopical  examination,  it  was  seen  that  all 
tbo  external  part  of  this  horn  had  undergone  an  alteration,  the  ncrve- 
oetls  being  replaced  by  a  cellular  and  nuclear  tissue  evidently  the  pro 
Hfermtion  of  the  neuroglia.  This  was  colored  red  by  carmine.  Amy- 
loid oorpusolee  were  also  present  The  ganglion-cells  of  this  part  had 
•ntiroly  disappeared,  and  the  one  or  two  that  remained  were 


dei  s^aaoet,  el  uinioiret  de  k  wHM  da  biokfta,**  1869,  1870. 
iQiaa  v.,  i4rlc  U!.,  1868,  p.  187. 
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atrophied.  The  cells  of  the  internal  group  were  also  tHiniiiished  in 
number*     The  right  anterior  horn  was  nonnaL 

This  was  the  first  case  in  which  atrophy  and  disappearance  of  the 
colls  of  the  anterior  horn  were  found  associated  with  infantile  spinal 
paralysis. 

In  1868,  Dr,  JjOckhttH  Clarke,*  in  collaboration  with  Mr.  Z.  Johnson, 
ptibliahed,  under  the  head  of  muscular  atrophy,  the  details  of  a  case 
which  was  clearly  one  of  infantile  spinal  paralysis.  The  disease  had 
ensued  in  early  infancy,  immediately  after  inoculation  with  small-pox 
virus,  and  involved  both  upper  extremities,  which,  besides  being  para- 
lyzed, were  greatly  atrophied.  Examination  of  the  cord  showed  atrophy 
and  softening  of  both  anterior  horns,  with  atrophy  and  degeneration  of 
nerve-cells.     In  many  places  the  cells  had  disappeared. 

Then  in  1870,*  Charcot,  in  conjunction  with  his  pupil  JoflFroy,  gave 
the  results  of  his  examination  of  a  case  which  may  be  considered  as  defi- 
nitely settling  the  question  of  the  morbid  anatomy  of  infantile  spinal 
paralysis.  The  patient,  a  woman  named  Wilson,  died  at  the  age  of 
forty-five  years,  of  phthisisi,  having  been  the  subject  of  paralysis  since 
childliood.  The  disease  hud  suddenly  made  its  appearance  when  she 
was  seven  years  old,  and  had  at  first  involved  all  f^ur  limbs.  At  the 
end  of  a  year  the  upper  extremities  had  in  a  measure  regained  their 
power,  the  lower  remained  atrophied  and  nearly  altogether  paralyzed. 

On  post-mortem  examination  the  spinal  cord  was  found  to  be  affected 
from  the  cervical  to  the  lumbar  enlargement.  The  alterations  were 
chiefly  in  the  gray  matter,  and  especially  in  the  anterior  comna.  These 
were  atrophied  and  distorted,  and  the  cells  had  disappeared  to  a  very 
great  extent.  In  some  places  entire  groups  of  cells  had  disappeared, 
without  leaving  any  traces  of  their  former  presence.  In  the  immediate 
licinity  of  some  of  the  points  of  cellular  atrophy,  the  neuroglia  bad  un- 
dergone sclerous  transformation,  bat  there  were  places  where  the  lesion 
of  the  cells  was  the  only  alteration  which  could  be  discovered. 

Since  the  publication  of  the  details  of  Charcot's  case,  several  others 
have  been  reported,  and  a  number  of  exGcllent  monographa  have  been 
written  in  illustration  of  the  morbid  anatomy  of  infantile  spinal  paraly- 
sis.  Among  these  may  bo  cited  those  of  Parrot  and  Joffroy,*  Roger  and 
Damaschino,*  Dujardin-Beaumetz,*  Petitfila,*  Seguin,'  Pntnam-Jaoobi,* 

»  "  On  ft  Remarkable  Case  of  Extreme  Muftcwkr  Atrophy,  with  Ext^auTc  Diifttse  U 
the  SpinoJ  Cord/*  "  Mcdico-Chinirglcal  Trtniftcfions,"  Second  Sorica,  vol.  x3uiiU..  lS«a» 
|>.249. 

»  "  Archlvea  de  Phypiologie,"  tome  lU.,  1870,  p.  135. 

•  n>i<L,  18V0,  p.  810. 

•  ♦*  Rech<irchM  ftniitonio-p^thologiquefl  sur  U  paniljsie  de  renfftuce*"  Oatdit  inditnk 
dt  FarU,  1871,  Not.  41,  43,  46,  48,  and  Dl.  •  "  De  U  m;e!it«  algu$,"  Fftria,  167& 

•  "  Con«id6rfttion8  sur  ratrophio  dea  cellules  motricsca,'*  Paris,  1873. 
'  "Infkntile  Spiaiil  Panilysii/'  Mfdicnl  FUeord,  January  16,  1874. 
■  AmtriMn  Jourml «/  ObHetrict,  May,  1S74. 
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They  all  go  to  show  that  the  essential  lesion  in  infantile  spinal  paraly- 
sis is  situated  in  the  anterior  horns  of  gray  matter,  and  that  it  conaists 
of  a  myelitis,  in  consequence  of  which  there  is  an  atrophy  of  the  part 
affected,  a  defeneration  of  its  structure,  and  a  disappearance  of  its  cell- 
elements.  This  contraction  or  atrophy  is  well  shown  in  the  accompa- 
njring  woodcut  from  Charcot  (Fig.  38),  which  represents  a  magnified 
section  of  the  spinal  cord  taken  from  the  cervical  reg^ion  of  a  woman, 
aged  fifty  years,  who  died  in  the  Salp^tri^e,  of  general  paralysis  of  the 
insane,  and  in  whom  there  was  infantile  spinal  paralysis  affecting  the 
right  superior  extremity.  The  atrophy  of  the  right  anterior  horn  is 
well  markod,  and  the  emaciation  of  the  right  antero-lateral  and  poste- 
rior columtis,  probably  a  secondary  complication,  is  also  notable. 

The  atrophy  and  disappearance  of  the  ncTve-cells  ate  sometimes  ex- 
ceedingly limited.  In  the  accompanying  figure  (Fig,  39),  also  from  Char* 
cot,  an  enlarged  view  is  given  of  a  section  of  the  spinal  cord  taken  from 
the  lumbar  region  in  a  case  of  infantile  spinal  paralysis,  affecting  the 
right  lower  extremity  :  Aj  the  left  anterior  horn,  healthy  ;  a,  healthy 
group  of  ganglion-cells  ;  2?,  right  anterior  horn  ;  ft,  median  ganglionary 
nucleus,  of  which  the  cells  are  destroyed,  and  which  is  represented  by  a 
/o^er  of  sclerosis.    In  Fig.  40,  a  still  more  enlarged  view  is  given  of  the 

¥\u.  40. 


right  anterior  horn  :  a,  cervix  of  the  posterior  horn  ;  6,  postero-extemal 
group  of  nprve-cetls  ;  ^,  antoro-external  group,  the  cells  of  which  have 
entirely  disappeared,  while  they  are  intact  in  groups  ft  and  d;  d^  inter- 
nal group  ;  e^  the  commissure. 

The  myelitis  is  parenchymatous  in  character,  that  is,  it  begins  in  the 
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ll8rf#<dl  structure,  and,  if  tlie  neuroglia  be  found  involved,  it  is  from 
the  extension  of  the  morbid  process,  and  not  from  any  primary  impUca* 
tiotu  THIS  is  sufficiently  established,  not  only  from  an  examination  of 
KK'lious  of  the  cord,  such  as  that  represented  in  the  last  figure  in  which 
the  letsion  is  restricted  to  the  nervoua  elements,  but  from  a  consideration 
of  the  physiological  relation  which  exkts  between  the  cells  of  the 
anterior  horn  and  the  functions  which  they  have  to  perform^ — ^funo- 
tiona  which  are  interfered  with  in  cases  of  infantile  spinal  paralysis. 

Roger  and  Damaschino  *  have  had  the  opportunity  of  making  histo- 
logical examinations  in  three  cases  of  infantile  spinal  paralysis,  in  which 
death  took  place  from  intercurrent  affections  while  the  disease  was  still 
in  tta  early  stage.  As  the  result  of  their  observationa  they  conclude 
that-- 

^'  1.  The  characteristic  alteration  of  infantile  paralysis  is  a  lesion 
of  the  spinal  cord,  of  which  the  atrophy  of  the  nerves  and  muscles  is 
the  oonsequence. 

**2.  Thia  lesion  is  more  particularly  seated  in  the  anterior  portion 
the  gray  spinal  substance,  where  it  is  seen  in  the  form  of  centres  of 
ftening. 

*'  3.  This  softening  Ls  of  an  inEammatoi^  character,  and  the  disease 
is  a  myelitis.  * 

**4.  Infantile  paralysis  ought  therefore  to  be  called  in/a ntiU  spinal 
ftaraly^s^  and  moreover  its  nosological  position  is  certainly  among  the 
affections  of  the  cord,  and  among  the  myelites.'* 

.  Aa  regards  the  cell-alterations  they  found  them  to  consist  in  atro- 
phy, with  pigmentation* 

Charcot  *  has  figured  the  changes  which  the  ceUa  of  the  anterior 
homa  undergo  in  such  cases  :  A  represents  the  normal  state ;  J?,  a  cell 
hypertrophied  ;  C,  pigmentary  alteration  of  the  last  stag©  of  pigmen- 
tary change  ;  JS*,  a  cell  in  a  state  of  sclerous  atrophy  ;  and  /J  vaouolary 
alteration,  which  latter  may  be  the  result  of  the  processes  used  in  pre- 
paring  the  specimens — Fig.  41  • 

Ttio  anterior  roots  of  the  nerves  coming  from  the  affected  region 
hare  been  found  atrophied,  the  myeline  having  disappeared,  and  only 
the  axis-cylinder  remaining.  In  other  cases  the  nerve^tubules  have  been 
found  to  be  very  attenuated,  and  separated  from  each  other  by  large 
ipaoee  filled  with  connective  tissue. 

The  ganglia  of  the  s^^ipathotic  have  been  examined  by  Roger  and 
Damaeohino,  but  exhibited  no  change  from  their  normal  structure. 

The  bones  of  the  pa^lyzed  parta  undergo  atrophy  with  the  musclea, 
tllOQgli,  when  the  lesion  is  not  extensive,  the  bony  atrophy  may  escape 
leoognition.  Wo  have  already  seen  that  the  affected  extremities  are 
often  submitted  to  an  arrest  or  retardation  of  growth.   Beaides  this  oon* 

*  Lsfm  fv  kf  maladies  da  ^li^rae  ncrvcux,  trolai^mc  pvtic,  Paru,  1874,  p.  184. 


less  arrested  in  their  development.  Examined  microBcopically,  as  has 
been  done  bj  Laborde  *  and  others,  the  osseous  tissue  is  found  to  present 
a  deficient  number  of  bone-cella  and  an  excessive  amount  of  niedullnry 
elements  and  adipose  matter.  It  does  not  appear  that  the  normal  rela- 
tion of  earthy  to  animal  matter  is  disturbed  to  such  an  extent  as  to 
render  the  bones  either  especially  liable  to  fracture  or  distortion. 

But,  of  all  the  peripheric  lesions,  those  of  the  miiscles  have  attracted 
the  most  attention,  and  have  been  the  most  carefully  studied.  It  ap- 
pears to  be  settled  without  doubt  that  the  tirst  stage  of  atrophy  is  char- 
actertzed  by  a  diminution  of  the  tliameter  of  the  muscular  fibrilhe,  and 
that  there  is  not  then  any  histological  evidence  of  a  tendency  to  fatty 
degeneration. 

At  this  time  there  is  an  increased  formation  of  connective  tissue — 
a  process  which  appears  to  persist  for  a  considerable  period. 

Eventually  the  atrophied  muscles  tend,  in  the  great  majority  of 
oases,  to  break  down  into  fat.  The  transverse  strife  disappear,  and  the 
degeneration,  at  first  granular  and  bony,  becomes  unmistakably  fatty. 

f        Eventually  the  muscle  consists  of  nothing  but  fat  and  connective  tisane. 

L        and  in  time  the  former  disappears,  leaving  only  a  mass  composed  of  the 

I        sarcolemma?  and  connective  tissue. 

I  The  nature  of  the  morbid  process  is  well  shown  in  the  accompanying 

I       woodcutSp  made  from  my  own  drawings  of  the  microscopical  appear- 


Be  Ia  puralysie  csaeotielle  de  Tenfuice,"  Th&se  de  Paris^  1864,  p.  SO. 
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&IIC68  of  portions  of  diseased  muscles  removed  by  Duchenne's  trocar. 
^  Fi|f.  42  represents  a  portion  of  the  upper  part  of  the  tibialis  antlcus 
B  musflo  of  a  boy  who  had  suffered  from  organic  infantile  paralysis  for 
^m     OTcr  two  years,  and  in  whom  the  progreaa  of  the  atrophy  was  exceed- 

mg\y  rapid.  Oil-globules  are  seen  along  the  course  of  the  fibrillar 
I'hese  latter  are  irregular  and  torn,  and  the  transverse  strixe  are  becom* 
ing  dim. 

In  Fig.  43  a  still  more  advanced  stage  is  shown.     This  cut  repro- 


Fiu.  4il, 


a  portion  of  the  same  muscle  taken  from  the  lower  part.     The 
ivene  ftrue  have  nearly  disappeared,  oil-globules  are  seen  in  large 
laoiberii  aod  fat«>rpuscle8  are  also  abundant, 

Ib  Fig.  44  the  progress  of  the  disease  is  well  shown.     The  upper 


rw.  «4. 


maigm  of  the  specimen  is  a  mass  of  fat*globules,  and  throughout   the 
whole  the  transverse  strisB  are  absent. 

In  Fig.  45  is  shown  a  portion  taken  from  the  same  moacle  one  month 
■her  ibe  preceding  specimens  were  removed.  The  transTene  atriiie  are 
entirely  gono^  and  the  muscle  is  a  mass  of  oil<globules  and  fat-vesl* 
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Fig.  46  represents  a  piece  of  the  same  muacle  six  weeks  later.  It 
is  now  notliing  more  than  a  mass  of  connective  tissue,  the  fat  being 
ahnost  entirely  absorbed  ;  no  transverse  or  longitudinal  strise  are  to  be 
perceived* 

Fi6.4a 


Bnt  there  is  not,  a«  Duchenne  affirms,  this  degeneration  in  every 
case  of  organic  infantile  paralysis.  In  two  cases,  which  had  lasted  orer 
four  years,  I  £ouud  the  structure  of  the  muacle  unchanged.  There  were 
atrophy,  loss  of  electric  contractility,  and  reduction  of  temperature,  but 
every  specimen  of  the  affected  muscles  that  I  examined  showe^j  no 
change  from  the  normal  character.  In  every  other  respect  the  symp- 
toms were  similar  to  those  observed  in  ordinary  cases  of  the  disease. 
Improvement  was  very  slow,  but  finally  every  muscle  except  the  rectus 
femorts  in  one,  and  the  tibialis  anticus  in  the  other,  recovered,  and  the 
children  were  enabled  to  walk.  The  affection  in  both  cases  was  con- 
fined to  the  left  lower  extremity. 

I  am  hence  led  to  the  conclusion  that  fatty  deg^eration  of  musdea, 
though  the  ordinary  result  of  organic  infantile  paralysis,  is  not  an  inva* 
riable  consequence.' 

Pathology. — Whether  all  the  cells  of  the  anterior  horns  of  grmy 
matter  are  motor,  or  whether  there  are  both  motor  and  trophic  cells, 
are  questions  which  the  histological  examination  of  the  nomial  struct- 

'  Journal  of  p8^<!hofoffieai  Affdirinr^  No.  1,  18fi7,  p.  61.  Since  the  obgervations  Otm 
published,  other  observeM  have  arrived  at  the  Mime  conelusion.  Thus,  JL  Charcot  <  Ojp. 
f»V.,  p,  lai)  says:  "The  surcharge  of  fat,  although  habitual  in  old  case*  of  Infantile  mu*- 
culur  atrophy,  in  ncvertheleBi«  tiDt  rtcvestuirv.  By  the  side  of  the  tnuiiele?^  distended  nith 
fat,  there  ure  often  others  whieh  are  reduced  to  a  very  smtill  votuijie^  and  in  which  the 
adipose  tissue  h  almottt  entirely  absent.  In  these  last  are  found  primitirt  faidcnii  uf 
very  small  diameter,  but  poaseaaing  their  character lalie  atriation/' 
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nre  seems  to  be  quite  incapable  of  satisfactorily  answering.  Samuel ' 
bus  oontended  for  the  existence  of  a  distinct  system  of  nerves,  the 
fuDciion  of  which  is  to  preside  oTer  the  nutrition  of  the  parts  to  which 
thoy  are  distributed,  and  there  is  not  wanting  phyaiolog-ical  evidence  to 
support  his  theory  ;  as,  for  instance,  the  troubles  of  nutrition  which 
result  in  the  eye  when  the  fifth  pair  is  divided,  and  which  Vulpian ' 
admits  are  due  neither  to  irritation  of  the  divided  nerve-fibres  nor  to 
paralysis  of  the  vaso-raotor  fibres  contained  in  the  nerve.  Waller  *  has 
also  expressed  his  opinion  relative  to  the  existence  of  distinct  trophic 
centres  in  the  cord*  He  regarded  the  ganglion  of  the  posterior  root  as 
the  trophic  centre  for  this  root,  while  the  gray  substance  of  the  an- 
U^nor  horns  is  the  trophic  centre  for  the  anterior  root.  In  regard  to 
this  theory,  Weir  Mitchell  *  expresses  the  opinion  that  it  is  still  a  matter 
of  doubt,  in  which  view  all  will  unite  till  actual  demonstration  settles  it 
affirmatively  or  negatively. 

But  pathology  points  still  more  clearly  than  does  physiology  to  the 
istence  of  trophic  cells  in  the  spinal  cord.  In  infantile  spinal  pa- 
ysis  the  peripheric  disturbance  is,  in  the  first  place,  solely  one  of 
Dotllity  ;  there  is  paralysis  without  atrophy.  After  a  time,  which 
may  be  aa  much  as  six  months,  or  even  more,  the  trophic  changes  be- 
gin. These,  as  we  have  seen,  are  not  of  that  mild  character  resulting 
from  disuse,  but  are  active  and  intense,  leading  to  the  certain  destruc* 
fcioQ  of  whole  groups  of  muscles,  and  even  to  arrest  of  development  and 
degeneration  of  the  bones.  It  is  impossible,  it  appears  to  me,  to  ao- 
oount  satisfactorily  for  this  atrophic  process  on  the  supposition  that  all 
the  oells  of  the  anterior  horns  of  gray  matter  are  motor,  and  that  they 
alone  are  involved  in  the  lesion.  Charcot,  however,  constantly  speaks 
of  the  afFeciiou  in  question  as  essentially  consisting  in  an  atrophy  and 
cBsappearanoe  of  motor  aerve-cells,  and  the  majority  of  French  writers 
adopt  hb  riew.  Indeed,  he  argues  very  strenuously  against  the  exist- 
enoe  of  spinal  trophic  cells,  in  which,  it  appears  to  me,  he  ignores  some 
of  the  most  valuable  contributions  which  he  and  others  of  his  country- 
men have  made  to  the  pathology  of  the  nervous  system*  A  very  impor- 
tftat  memoir  of  M^L  Duchenne  and  Joffroy  *  throws  much  light  upon  thia 
Qg  subject,  and  will  be  fully  considered  under  the  head  of  pro* 
Te  muacttlar  atrophy,  when  additional  evidence  in  support  of  the 
tlMory  <^  the  existence  of  trophic  cells  will  be  adduced. 

Bat,  whether  we  admit  the  existence  of  trophic  cells  in  the  anterior 
homa  of  gray  matter  or  not,  there  is  no  doubt  of  the  dependence  of  the 

1  "*  Die  traplsehtn  Kerrcn,"  Uipzig,  1800. 

*  *  Ls^OBt  sar  rapp«r«£l  vMo-moteur/*  Parii,  1975,  tome  II,  p.  377. 

*  **  PtaMedlafi  of  the  Bojal  Socieiy  of  Loailoa,"  vol.  il,  lS«0-'«^ 

*  **  h^imim  of  Vtrvet  aad  their  CooMqvemstA,"  rttUadalphia,  1872,  p.  78. 

*  **  D«  Pfttfoplik  a%u9  et  obroaique  dm  ceUulet  nerfeoset,*'  etc.,  Arrhipet  dt  pkpti' 
•l6y<>,  Ka  4«  I67<),  p.  idO. 
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peripheric  troubles  ou  the  central  lesion.     Some  authors  have  assunM 
that  the  essential  feature  of  the  disease  was  some  disturbance  in  ih< 

ipathetic  nervous  sjsteni;  but  there  is  no  evidence  to  support  this 
view.  On  the  contrary,  examination  has  shown  that  there  is  no  appre- 
ciable lesion  of  this  system,  and  the  fact  that  all  the  functions  of  the 
organism  are  generally  well  perfonned  in  cases  of  infantile  spinal  pa- 
ralysis militates  strongly  against  the  hypothesis. 

No  examination  of  the  cord  of  a  patient  dying  during  the  very  ear- 
liest stage  of  infantile  spinal  paralysis  has  yet  been  made.  Judging, 
however,  from  the  character  of  the  symptoms,  and  from  their  diffusion,' 
and  subsequent  retrogression,  it  is  extremely  probable  that,  as  in  other 
inflamTnatory  affections,  there  is  congestion,  and  that  this  condition  is 
not  limited  to  the  anterior  tract  of  gray  matter.  As  we  have  seen, 
pains  not  only  in  the  cord,  but  in  the  limbs,  are  occasionally  met  with, 
and  Vulpian '  refers  to  an  instance  in  which  there  was  complete  aniBs- 
thesia.  In  the  case  of  a  little  girl  whom  he  examined  a  few  days  after 
the  invasion  of  the  disease,  and  in  whom  the  electro- muscular  conti 
tility  of  the  muscles  of  both  inferior  extremities  was  entirely  al 
iabed  to  strong  faradatc  currents,  sensibility  was  equally  annibilal 
BO  that  the  electric  brush  could  bo  passed  over  the  skin  without 
being  producecL 

The  pathology  of  the  deformations  so  generally  met  with  in 
of  infflotilo  spinal  paralysis  is  very  obviously  the  result  of  the  destroo*" 
tion  or  impairment  of  that  normal  equilibrium  which  exists  between  the 
muscles.  Thus,  if  the  extensors  of  the  hand  are  affected  while  the 
flexors  remain  unparalyzed,  these  latter  will  in  time  cause  a  flexion  of 
the  hand  upon  the  forearm  ;  if  the  muscles  of  one  side  only  of  the  spine 
are  paralyzed,  the  muscles  of  the  other  side  will  produce  a  lateral  curva- 
ture; if  the  extensors  of  the  foot  are  alone  deprived  of  their  power,  the 
strong  gastrocnemius  and  soleus  cause  a  talipes  equinus;  while,  if  these 
latter  are  the  seat  of  the  derangement  while  the  extensors  are  healthyi 
a  t&lipes  calcaneus  is  the  result ;  and  these  conditions  are  more  or  h 
modified  according  as  other  muscles  are  more  or  less  involved, 

Treatinent,— The  fact  that  infantile  spinal  paralysis  is  due  to  Ul" 
organic  affection  of  the  spinal  cord  is  no  bar  to  treatment  addressed  to 
the  peripheric  lesions — it  having  been  very  definitely  shown  by  numer- 
ous investigations  that  the  integrity  of  nerve-centres  is  affected  either 
favorably  or  unfavorably  by  eccentric  nerve-conditions.  It  is  therefoiV] 
perfectly  practicable,  in  favorable  cases  of  the  disease  in  question,  so 
improve  the  nutrition  of  the  cord,  by  proper  measures  directed  to 
relief  of  the  peripheric  trouble,  as  to  arrest  the  morbid  process  in 
cells  of  the  anterior  horns,  and  even  to  effect  their  regeneration, 
faot  that  cases  of  long-standing  infantile  spinal  paralysis  are 
eases  in  which  there  can  be  no  doubt  of  the  existence  of  the  spiiiaJ 
*  *'  Lc^ouA  aur  I'appiu'eil  TBAO-tnoteur/'  P&rm,  1 87K,  tome  ii.,  p.  410. 
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ledoD — is  of  itseK  sufficieot  evideaoe  to  establish  the  correctness  of  the 
▼lew  advanced.  The  inTestigatiotis  of  MM.  Masius  aod  Van  Lair,* 
relative  to  the  regeoeration  of  the  spinal  cord,  also  show  how  great  ia 
the  reparative  power  of  the  organ.  They  divided  the  cord  in  froga^ 
and  at  the  end  of  from  two  to  four  months  obtained  Indubitable  evi- 
dence that  the  animals  had  regained  voluntary  movements  and  sensi- 
bility in  the  posterior  extremities.  In  other  frogs,  histological  exami- 
nation showed  the  more  or  less  complete  regeneration  of  the  cord, 
Tbe  conditions  which  lead  us  to  expect  a  favorable  or  an  unfavorable 
result  from  treatment  are  stated  under  the  head  of  prognosis. 

The  treatment  of  the  disease,  however,  consists  both  in  the  use  of 
general  and  local  means.  Of  the  former,  ergot  is  ohiefj  and  should  be 
given  as  soon  as  wo  can  determine  the  nature  of  the  disease  under 
whioh  the  child  is  suffering.  Young  children  bear  this  remedy  welL 
Infants  of  six  montlis  may  take  as  much  as  ten  drops  of  the  fluid-ex- 
tmct  three  times  a  day,  and  this  may  be  increased  to  half  a  drachm  for 
children  of  from  one  to  two  years.  It  is  rarely  the  case,  bowevefi 
that  we  have  the  opportunity  of  giving  this  valuable  agent  from  the 
very  inception  of  the  disease.  But  even  after  the  first  or  febrile  stage 
has  subsided,  when  the  affection  is  solely  manifested  by  paralysis,  be- 
fore the  atrophic  stage  has  begun,  ergot  is  of  great  ser^-ice — not  to  be 
surpassed,  in  my  opinion,  by  any  other  medicine,  and  the  only  one 
capable  of  cutting  short  the  disease,  or  lessening  its  extent. 

After  the  stage  of  atrophy  is  reached  there  is  no  longer  any  benefit 
to  be  derived  from  ergot  ;  strychnia  is  then  useful  because  it  ia  ca- 
pable of  acting  as  a  general  stimulant  to  the  nervous  system,  is  pos- 
sessed of  undoubted  value  in  cases  of  degeneration  of  nervous  tissue, 
and  is,  moreover,  a  tonic  to  the  muscles.  I  generally  prescribe  it  in 
union  with  iron  and  phosphoric  acid,  according  to  the  following  form- 
ula: 3»  Strychnine  sul.  gr.  j,  fern  pyrophosph.  3  ss.,  acidi  phosphorici 
5  88.,  syrupus  zingiberis   3  iijas.      M.  ft.  mist*     Dose,  a  teaspoonful  or 

■  lees,  according  to  the  age  of  the  patient.  A  child  of  from  three  to 
five  years  of  age  can  take  half  a  teaspoonful  of  this  mixture  thrice 
daily;  or,  the  strychnia  may  be  given  advantageously  in  the  forra 
of  hypodermic  injections  in  doses  suitable  to  the  age.  In  children 
under  one  year  old,  the  ninety-sixth  of  a  grain  is  as  much  as  should 
be  given  at  a  dose,  and  under  six  months  it  should  not  be  administered 
at  aiL  I  am  quite  sure  that  strychnia,  hypodermically  introduced  in 
very  graduaUy-increased  doses,  is   more  efficacious  than  when  taken 

■     into  the  stomach. 
The  immediately  local  means  of  treatment  are  those  which  are  oal* 
culated  to  promote  the  nutrition  of  the  muscles,  and  restore  or  augment 
their  contractile  power.     The  first  end  is  effected  by  causing  a  greater 

^B  '  "  Becberches  expiriioen tales  but  b  r^gdn^ration  an&tomlque  et  functiormelle  da  k 

H     fMOiO«  Aptni^re,"  ftiiAljrzed  in  Arehivm  de  Fhtfnoloffie,  tom«  !▼.,  p.  208. 
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amount  of  blood  to  flow  through  tb©  diseased  parts;  the  second 
accomplished  by  the  persistent  use  of  electricity,  aod  acti\^e  and  pasuTe 
exercise. 

Under  the  first  head  are  embraced  heat,  friction,  and  kneading. 

Heat  is  best  applied  by  means  of  hot  water,  A  temperature  of 
from  110°  to  120^  Fahr.  may  be  used,  and  the  hmb  should  bo  thor- 
oughly immersed,  and  allowed  to  remalti  so  for  half  an  hour;  salt 
may  be  added  to  the  water,  with  the  view  of  augmenting  the  stimulant 
effect. 

Frictions  with  a  dry  towel,  a  flesh-bniah,  or  the  band,  are  also  ex- 
ceedingly useful;  they  should  be  practised  several  times  in  the  course 
of  the  day,  to  the  extent  of  reddening  the  skin. 

Kneading  the  muscles  affords  a  means  of  exercising  them,  and  of  in- 
creasing the  amount  of  blood  in  the  vessels.  They  should  bo  pinched 
firmly  between  the  fingers  of  both  hands  to  the  extent  of  producing 
some  little  painj  every  paralyzed  muscle  should  be  gone  over  in  thi^ 
way  daily. 

Jeunod's  boot,  when  the  inferior  extremity  is  the  one  afTccted,  or  a 
simiJar  apparatus  for  the  upper  extremity,  b  an  efficacious  means  of 
causing  an  increased  flow  of  blood  to  the  parts,  and  of  producing  a  per* 
manent  enlargement  of  the  vessels.  Care,  however,  should  be 
that  the  exhaustion  of  the  air  be  not  carried  too  far. 

Under  the  second  head,  electricity  comes  first.  If  the  induced  c! 
rent  will  produce  contractions  in  the  affected  muscles,  it  should  be  em- 
ployed; but  if,  as  often  happens,  it  should  fail  to  do  so,  the  primary 
current  interrupted  must  be  brought  into  service.  In  the  communica* 
tion*  already  cited,  I  called  attention  to  this  valuable  agent  in  the 
treatment  of  organic  infantile  paralysiia,  and  adduced  several  cases  in 
illustration  of  its  beneficial  action.  If  a  contraction  can  be  induced  by 
it,  recovery  is  merely  a  matter  of  time,  so  far  as  that  particular  muscle 
is  concerned.  As  soon  as  the  muscle  is  so  far  developed  as  to  contract 
to  the  induced  current,  this  latter  should  be  employed.  Every  alter- 
nate day  is  often  enough  for  a  sitting,  Tho  time  necessary  for  each  is, 
of  course,  dependent  on  the  extent  of  the  paralysis. 

During  the  period  from  December,  1865,  to  December,  1870,  I 
treated  ninety-eight  cases  of  organic  infantile  paralysis.  Of  these,  the 
disease  was  so  far  advanced  in  eleven  as  to  render  it  very  evident,  after 
thorough  exammation,  that  success  was  out  of  the  question.  In  the 
remaining  eighty-seven,  no  contractions  could  be  caused  in  the  afl'ected 
muscles  by  the  strongest  induced  currents  in  thirty-nine;  while  in  all 
of  these  the  primary  current  produced  decided  contractions.  Of  tlie 
eighty-seven  cases,  fourteen  were  entirely  cured;  twenty-eight  were 
greatly  improved;  thirty  slightly  improved,  and  the  remainder — fifteen- 
— discontinued  treatment  before  sufficient  time  had  elapsed  to  ascci 
'  N'€W  Vork  Mtdiicl  Journal  December,  1865. 


I 


SfFANTILE  SPINAL  PABALTHia 


483 


I 


the  effect.  Since  then  I  have  kept  no  very  full  record  of  my  CMO,  but 
I  am  enabled  to  state  that  the  proportions  do  not  vary  essentially  from 
tboee  ftbove  stated* 

At  the  best,  however,  the  treatment  must  be  of  long  duration,  and 
when  the  muscles  are  entirely  restored  they  must  be  re^ucated 

the  perfomiance  of  their  functions.  Few  parents,  comparatively, 
have  the  patience  to  wait  and  to  devote  the  necessary  time  to  doing 
their  part  of  the  work;  unless  there  is  a  reasonable  assurance  in  regard 
to  these  points,  it  is  better  not  to  undertake  the  case.  It  is  not,  except 
In  reoent  cases,  a  matter  of  days,  or  of  weeks,  but  of  months,  and  some- 
time of  years. 

But,  even  when  fatty  degeneration  is  going  on,  the  disease  may  be 
urested  by  the  proper  use  of  the  direct  current.  Fig.  47  shows  the  ap- 
pMffanoe  of  a  portion  of  muscle  as  examined  by  the  microscope,  October 

Fm,4T. 


[9 1866.  This  specimen  was  remove*!  from  the  belly  of  the  gastro- 
GOMnitts  muBcle  before  any  treatment  whatever  had  been  employed,  and 
after  the  diseftse  had  existed^  with  gradually-advancing  atrophy,  for 
about  four  and  a  half  months. 

Fig,  48  represents  a  piece  of  the  same  muscle  from  the  same  part, 
oa  December  3d,  six  weeks  after  the  treatment  was  begun.  In  the 
Iwt,  oil-globules  are  seen  to  have  displaced  the  muscular  tissue  to  a 

Fui.  40, 


the  transverse  strijc  have  disappeared  entirely  from  some 

faintly  seen  even  where  they  are  present.    In  the  second, 

qamiitity  of  fat  is  perceived  to  be  very  much  lessened,  and  the  strist 

are  eiiieh  more  numerous  and  distinct.     This  case,  which  was  one  of  jm- 

fmlyais  of  tht^  left  leg  and  foot,  entirely  recovered^ 

m         I  feel  that  I  cannot  insist  too  strongly  on  the  use  of  the  primary  or 

■  gtlvanic  current,  when  contractioos  caAOOt  be  obtained  by  the  faradaic 
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or  induced  current.     If  the  electric  contractility  of  the  muscles  is  not 
utterly  destroyed — as  Dr.  Radcliffe  *  remarks— there  appears  to  be 
liojit  to  the  prospect  of  recovery. 

Whichever  form  of  current  be  employed,  it  must  be  applied 
to  the  skin  over  the  affected  muaoles,  or,  in  some  oases,  to  tJhe  aerrei 
which  go  to  them;  and  the  current  should  be  as  strong  as  is  necessary 
to  cause  contractions.  Applying  it  through  the  hand  of  the  physician 
ia  worse  than  useless. 

Along  with  the  electricity,  passive  motions  of  the  joints  should  be 
made,  and  the  child  should  be  encouraged  to  direct  the  will  to  the 
affected  muscles  as  often  and  as  powerfully  as  possible. 

A  very  valuable  aid  to  the  treatment,  in  cases  of  deformities,  is  af- 
forded by  the  use  of  apparatus  calculated  to  take  the  tension  from  the 
paralyzed  muscles.  An  overstretched  muscle  is  in  the  worst  possible 
state  to  react  to  the  electrical  stimulus,  for  the  strain  is  of  itself  a  most 
efficient  agent  in  destroying  its  contractility.  India-rubber  cords  may 
be  very  advantageously  employed  in  this  connection. 

As  to  tenotomy,  the  question  of  its  propriety  must  be  determined 
by  the  circumstances  of  each  individual  case,  and  may  be  left  to  the 
good  sense  of  a  competent  orthopedic  surgeon. 


b.  Spinal  Paralysis  of  Adults. 

Duchenne,*  to  whom  we  owe  the  identification  of  several  oti 
affections  of  the  nervous  system,  was  the  first  to  insist  upon  the 
that  there  was  a  form  of  paralysis  met  with  in  adults  which  presented 
great  analogies  with  infantile  spinal  paralysis.  He  recognised 
forms  of  this  disorder,  one  he  designated  acute  anterior  ^inalparali 
of  adults^  the  other  subacute  general  anterior  spinal  paralt/sis  of 
adults.  As  these  have  the  same  patho-anatomical  features  and  differ 
in  their  symptoms  only  as  regards  a  few  not  very  material  points,  there 
is  nothing  to  be  gained  by  considering  them  separately. 

In  the  third  and  last  edition  of  his  great  work,'  under  the  head  of 
wpinal  paralysis  in  tfie  adult,  he  sums  up  his  earlier  and  more  rsoent 
investigations  on  the  subject. 

But,  though  Duchenoe  has  shown  by  the  oases  recorded  in  the  first 
edition  of  his  work  published  in  1855,  and  the  remarks  therein  mjkde 
in  regard  to  them,  that  he  was  acquainted  with  a  form  of  spinal  paral* 
ysis  occurring  in   adults   characterized   by  loss   of    voluntary  power, 

'  Article  **  Infantile  Parftlyata.*'    Reynolda'a  '^  Sjstem  or  Mediciue,"  toL  ii 
*  As  these  pAgcfl  are  passing  tbrough  the  preas,  the  death  of  this  distinguUhed  phy* 
ddaa  Is  aDDounccd.    Probably  no  one  mtm  has  done  so  much  as  he  for  the  adTmaoemoil 
of  neuro-pnthology  and  therapeutics.    The  keenness  of  liis  observation  was  oalj  equaled 
bj  hia  indomitable  spirit  of  investigatioa  and  immense  cspwdtj  tot  work.     In  him 
tifio  medicine  has  lost  a  follower  whose  place  will  not  soon  be 
■  ^*Be  r^lectrisatioD  localia^e^''  Pari^,  lt^72,  p.  487. 
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Atrophy,  und  diminished  electno  contractilitj  m  the  muscles,  "oa  when 
the  anterior  columna  of  the  cord  are  altered^"  Meyer,*  of  Berlin,  ib 
entitled  to  the  credit  of  being  the  first  clearly  to  state  in  a  publication 
bift  belief  in  the  existence  of  an  affection  holding  intimate  relations  with 
infantile  paralysis  and  to  employ  the  term  spinal  paralysis  of  adults, 
Tbnfl,  after  describing  the  first  named  diseaae  he  says  : 

**  A  similar  paralysis  of  the  lower  extremities  occurs  also  in  adults, 
oeoasioned  by  the  existence  of  some  exanthematous  action  or  other 
unknown  cause.  The  disease  in  such  cases  is  of  course  subject  to  such 
modifications  as  the  completed  structure  of  the  body  would  induce^ 
Among  these  are  the  following  :  1.  As  the  bones  of  the  adult  are  fully 
developed,  that  retardation  in  the  structural  growth  of  the  affectiM.! 
members,  which  may  occur  in  cases  of  infantile  spinal  paralysis,  has 
here  of  course  no  place.  2.  In  consequence  of  the  adult's  greater  energy 
of  wiU  impelling  him  to  bring  into  action  muscles  which  can  be  made  to 
perform  the  duties  of  the  paralyzed  ones,  as  weU  as  in  consequence  of 
tbe  greater  firmness  and  resisting  power  of  the  ligaments  of  the  adult, 
Meondary  deformities  are  not  developed  to  the  same  extent  as  in  the 
t^haJ  paralysis  of  children.  3.  As  in  no  case,  so  far  as  my  observation 
l^oes,  is  the  power  of  locomotion  removed,  there  cannot  be  so  great  a 
dbturbance  in  tbe  circulation  of  the  blood,  nor,  consequently,  so 
ramarkable  a  reduction  of  temperature.  4.  On  the  other  hand,  as  a 
fMult  of  the  double  amount  of  work  devolved  upon  the  muscles  that 
jwrform  the  duties  of  the  paralyzed  ones,  a  striking  hypertrophy  of 
thete  muscles  i»  induced. 

Among  other  cases  the  foDowing  have  fallen  under  my  observation : 
The  two  Barons  von  IL,  twin  brothers,  well-built,  fine  large  men, 
ualformly  healthy,  in  their  eighteenth  year,  simultaneously  fell  sick 
wttb  the  measles.  These  having  run  an  apparently  favorable  course, 
were  followed  in  both  with  a  paralysis  of  the  legs  inducing  a  constantly 
iaoreaaJDg  etnaciation  of  those  parts.  When  I  visited  them,  which  was 
Iia4  till  they  had  reached  their  twcnty^fourth  year,  the  circumference 
of  Am  thighs  of  each  rncnaured  respectively  twenty  and  twenty-one 
iodiea,  the  circumference  of  the  calves  ten  and  ten  and  a  half  inches  i 
tilt  latter  dimension,  if  the  normal  relation  of  the  thighs  to  tbe  calves 
he  MB  tliree  to  two,  was  accordingly  four  inches  below  the  true  stand* 
ftld.  llie  glutei  muscles,  on  the  contrary,  as  the  patients  made  all  looo- 
■otory  movements  from  the  hip- joint,  were  developed  to  coloaaal 
pfoportiomi,  contrasting  strongly  with  the  emaciated  legs.  Their  walk 
VIA,  iberelore,  very  peculiar.  As  the  legs  could  only  be  used  as  stilts, 
ftl  «very  step  of  the  right  or  left  foot  there  occurred  a  rotary  movement 
tnm  beliind  forward  of  the  right  or  left  thigh,  which  communicated 

*  *0li  lUetHdUt  If)  ihr«r  Aawmdung,**  etc,  Berlin,  18«8.    8m  slso  my  trmiuUtiOD 
of  dill  worf^  **Sl«etrtdij  in  Iti  Rdstioni  to  Pnicaed  McdloliM^** 
Ntir  rork.  lS7i,  p,  229. 
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Itself  to  the  wliole  body,  causing^  it  to  turn  at  every  step  toward  tbi 
one  or  the  other  side.  The  extensor  power  of  the  leg  was  very  limited; 
the  dorsal  extension  of  the  foot  and  the  flexion  of  the  toes  were  not  in 
the  power  of  the  patients,  and  but  a  slight  adduction  of  the  toQS  was 
possible ;  the  patients  trod  upon  the  outer  borders  of  the  feet,  and  iu 
the  mm,  tibiales,  consequently,  contorted  forms  were  exhibited.  The 
adductors  of  the  thigh  as  well  as  the  muscles  of  the  foot  were  normally 
developed;  on  the  other  hand,  the  extensors  of  the  knee-joint  and 
the  muscles  of  the  leg  had  sulTered  greatly  in  assimilative  power.  Thttj 
sensibility  of  the  skin  and  muscles  was  perfectly  preserved.  Thaj 
electro-muscular  contractility  was  reduced  in  the  quadriceps  femori%^ 
and  altogether  wanting  in  the  mm.  peronei,  the  extensors  digit. 
the  gastrocneniii,  etc.j  but  the  adductors  of  the  knee-joint  and  thd^ 
toes  showed  a  weak  reaction," 

It  is,  therefore,  quite  apparent  that  Meyer  had  a  very  distinct  ooa« 
oeption  of  the  disease  iu  question. 

Since  then  a  number  of  cases  have  been  reported  under  diff< 
names,  which  are  clearly  instances  of  the  aiTection  in  question,  and  od' 
small  amount  of  confusion  exists  in  regard  to  the  whole  subject,  from 
the  fact  that  unnecessary  refinement  has  been  shown  in  classifying 
them.     Thus,  as  we  have  seen,  Duchenne  describes  two  varieties — an 
acute   anterior   spinal  paralysis  of  the  adult  and  subacute  gen&i 
anterior  spinal  paralysis  of  adults.    This  latter  has,  by  others,  been 
designated  aevte  ascending  paralysis.     After  a  full  survey  of  the  sub- 
ject and  careful  study  of  several  cases  of  each,  I  am  very  decidedly  of 
the  opinion  that  these  two  varieties  do  not  essentially  differ  from  each 
other.      The  affection  called  by  Duchenne  *  subaciOe  diffused  gi 
spinal  paralysis — a  name  calculated  to  add  greatly  to   the   ah^ady^ 
existing  confusion — h  evidently  acute  general  myelitis.    This  view  rela* 
tive  to  the  identity  of  the  two  morbid  states  I  have  taught  for  two 
years  past  to  the  medical  classes  at  the  University  of  New  York,     It  ii 
sustained  by  very  cogent  reasoning  by  M,  Petitiils,'  and  is  held  aUor 
with  some  reservation  by  Dr,  E.  S,  Seguin '  in  his  excellent  little  tnoQa- 
graph  ou  the  affection  iu  question- 

SytnptoiBS.— The  onset  of  the  disease  is  generally  sudden,  aad  is 
usually  characterized  by  pains  in  the  back,  which  radiate  to  the  limba|f 
and  by  the  various  sensations  of  numbness,  especially  in  the  extreme' 
peripheric  parts  of  the  body.  There  may  or  may  not  be  fever,  and 
when  it  is  present  it  is  not  ordinarily  excessive.  At  the  same 
there  is  loss  of  the  power  of  motion,  var}"ing  in  character  and  d( 
from  the  sudden  and  complete  paralysis  of  all  the  limbs,  to  the  gradual^ 

'  "  L*61ectri8ation  locftliadc^**  troisi^mo  Edition,  Paria,  1872. 

*  "  Conaid^ratioiifl  tur  TfttropMe  ftigae  des  cellules  motric«i,"  FnHi,  1873,  p.  8S. 

*  "  Spinal  P&ralysia  of  the  Adull :  Acute,  Subacute,  and  Cbrtnilo— (Inflatnmatioa  of 
the  Motor  Tract  of  the  Spiniii  Cord*'),  New  York,  187^ 
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BxtemtoQ  of  the  akitiesis  from  a  part  of  an  extremity  to  one  or  more. 
At  thlfl  early  period,  as  I  have  recently  had  an  opportunity  of  determin- 
ing*,  by  means  of  Dr.  Lombard's  instrument  for  measuring  differenoea  of 
temperature,  there  is  an  increase  of  heat  in  the  affected  extremitiea 
amounting  to  from  2"*  to  4*  Fahr. 

From  the  very  first  and  throughout  the  whole  oourse  of  the  diaeaae, 
the  sensibility  ordinarily  remains  intact,  and  the  pains  which  are  com- 
monly  phenomena  of  the  initial  part  of  the  primary  stage  disappear 
viUiiii  the  first  two  or  three  days,  or  even  earlier,  and  sometimes  are 
oot  present  at  all. 

The  bladder  and  the  sphincter  aoi  generally  renuiin  unaffected. 
There  are  usually  no  cramps  or  spasmodic  contractions  of  any  of  the 
muscles^  Neither  is  any  feeling  of  constriction  experienced  around  the 
body.  The  electric  contractility  of  the  muscles  is  impaired  at  a  very 
eariy  stage,  and  generally  goes  on  diminishing  till  at  last  very  strong 
indaced  currents  fail  to  cause  any  reaction.  It  is  rare^  however,  that 
iIm  exoitability  to  the  galvanic  current  is  entirely  abolished,  except  in 
km^-Oontinued  and  neglected  eases,  and,  even  in  these,  currents  of  grent 
Hrtimirity  will  often  cause  contractions.  At  the  same  time  the  cutane- 
mm  sensibUity  to  all  kinds  of  electrical  stimulatiort  remains  unimpaired. 

Reflex  contractions  in  all  the  paralyzed  parts  are  difficult,  and  some- 
times impossible  to  excite  from  the  very  beginning* 

The  face  is  rarely  involved.  In  one  of  my  own  cases,  however,  one 
aide  was  completely  paralyzed,  so  far  as  the  seventh  pair  of  nerves  was 
oonoemcd,  and  Dr.  Seguin  *  has  reported  an  instance  in  which  the  third 
And  facial  nerves  were  both  affected.  Some  of  the  other  symptoms 
go  to  show  that  this  was  not  an  uncomplicated  oaae,  and  Dr.  Seguin *s 
was  "myelitis  or  degeneration  of  the  anterior  horns  of  gray 
of  cord ;  the  motor  part  being  involved  from  the  third  cerebral 
downward,  with  probably  recent  extension  of  myelitis  to  deeper 
ports  of  cord  at  some  points." 

In  the  majority  of  cases,  the  paralyzed  parts^  after  a  period  varying 
from  two  or  three  weeks  to  several  months,  begin  to  recover  their  pow- 
er,  bat  it  usually  happens  that  the  loss  of  motility  remains  in  some  mus- 
d«s  as  In  the  infantile  form  of  the  disease.  Atrophy  may  occur  before 
the  retroeeasion  of  the  paralysis.  Generally,  however,  its  appearance 
k  fint  eeen  in  those  parts  which  remain  paralyzed,  and  occasionally  it 
it  abvent  altogether.  In  all  the  oases  oolleoted  and  observed  by  Seguin, 
it  wma  a  prominent  feature  ;  it  was  wanting  in  one  of  my  own  c«sei| 
llmt  above  referred  to  ;  as  it  was  likewise  in  a  very  interesting  instanoe 
teported  by  Dr.  Labadie-LAgrave,*  in  which  the  muscles  of  respiratioo 
iarolvedy  bat  yet  in  which  recovery  took  place, 

<  €^  dA.,  CtM  XXI.,  p^  1^. 

•  **  OboifaUoM  ito  par»lx»ie  tfCfniliLnte  alga«,**     Brochure,  eztmit  d«  la  GoMtlgt  dtt 
19^, 
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The  redaction  of  temperature^  though  marked,  never,  in  my  ex- 
perience, reaches  the  low  point  observed  in  the  infantile  form.  Th« 
atrophy  likewise  is  rarely  so  profound.  But  in  the  case  of  a  gentleman 
of  New  Jersey,  in  whom  the  paralysis  began  slowly  in  the  left  lower 
extremity  and  gnidually  extended  upward  till  the  medulla  oblongata 
was  involved,  and  death  produced  from  asphyxia,  the  wasting  was  rapid 
and  extensive,  till  at  last  apparently  nothing  of  the  muscular  tissae  re- 
mained in  the  limb  first  affected.  In  this  case  the  right  side  continued 
free  from  the  legist  sign  of  paralysis  so  long  as  the  patient  was  under 
my  observation. 

In  some  cases  which  have  been  observed,  the  paralysis  is  first  mani* 
fested  in  the  lower  limbs,  and  progressively  advances  upward  till  the 
superior  extremities  ara  affected.  Stilly  in  some  oases  continuing  ita 
progreas,  the  medulla  oblongata  is  reached,  and  death  takes  place  by 
asphyxia.  Or  it  may  follow  a  descending  course,  the  superior  extremi* 
ties  being  first  attacked,  and  subsequentiy  the  inferior. 

The  muscles  in  some  of  these  instances  are  very  rapidly  and  pro- 
foundly atrophied,  and  can  be  seen  to  waste  from  day  to  day  in  groupa. 

Such  cases  may  be  regarded  as  representing  the  subacute  form  at 
described  by  Duchenne* 

Other  examples  designated  by  the  names  of  ctcute  pro^esaive  pa- 
ralyaiB^  acuU  ascending  paralysia^^  etc^  are  in  reality  like  those  de- 
Boiibed  by  Duchenne  under  the  title  of  subacttie  general  diffused  spinal 
paralysis,  and  are  cases  of  general  myelitis.  Of  such  notably  is  the 
instance  reported  by  Harley,'  in  which  the  post-mortem  examination 
was  made  by  Lockhart  Clarke^  and  the  lesion  found  to  implicate  not 
only  the  anterior  horns  but  the  posterior,  and  the  antero-lateral  and 
posterior  columns. 

In  no  case  that  has  been  reported  or  that  has  come  under  my  own 
notice  was  there  any  tendency  exhibited  to  the  formation  of  bed-sores. 

From  the  foregoing  account  it  will  be  seen  that  the  more  prominent 
phenomena  observed  in  cases  of  spinal  paralysis  in  the  adult  are  strik- 
ingly like  those  which  characterize  the  infantile  form.  Even  as  regftrds 
the  results  there  is  no  essential  variation,  except  that  due  to  difference 
of  age.  There  ia,  of  course,  in  the  adult  no  arrest  of  development^  and 
the  disposition  to  deformities  is  not  so  groat  as  in  the  infant,  but  nev- 
ertheless, as  in  the  first  case  reported  by  Charcot,*  they  may  occur. 

Occasionally,  hypenesthesia  exists.  This  was  the  c&ae  in  two  of^" 
Seguin's  cases  *— XX.  and  XXTL — and  to  a  marked  degree  in  that  o^ 
Labadie-Lagrave.*     Thus,  as  the  latter  remarks  : 

I  LiiTidry,  "  Note  stir  la  pu^tysie  ascendaate  ftl^e,'*  ChxxtU  ffd^domadairt^  t850,  p^ 
no,  H  teq. 

*  LofkMt,  October  3,  18QB. 

•  "  Lo^ona  mr  les  maladies  da  Bjatime  ncrveux,"  faa.  ill,  1874,  p.  178, 


*  Op.  Hi,,  pp.  17,  22. 


»  €p. «/.,  p,  «. 
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''  Boaides  the  cutaDeous  hyperaestbesia^  there  was  a  still  more  de- 
aided  ttiUBOuliir  hjpersBsthesIa,  The  lightest  pressure  on  the  rousclea 
was  very  painful,  and  caused  the  patient  to  cry  out.  In  addition,  lao- 
cmatin^  pains  were  felt  in  the  lumbar  region,  when  the  flexed  thighs 
were  suddenly  extended.  Passive  movements  of  the  lower  extremities 
also  caused  a  certain  amount  of  pain," 

It  is  very  certain  that  many  cases  of  spinal  paralysis  and  atrophy 
occurring  previously  to  the  last  two  or  three  yeara,  and  reported  uodtir 
other  doflignationBy  were  in  fact  instances  of  spinal  paralysis  of  adults. 
This  is  probably  true,  for  instance,  as  regards  the  *■''  case  of  acute  mus* 
otUftT  atrophy,"  '  occurring  in  the  London  Hospital  in  the  service  of  Dr. 
Hamskil],  relative  to  which  it  is  stated  that  "  electro*motility  was  ab- 
•enty"  a  circumstance  not  present  in  progressive  muscular  atrophy. 

A  case  which  fonns  the  subject  of  a  clinical  lecture  by  Jaccoud  '  is 
ly  one  of  iunamniation  of  the  anterior  tract  of  gray  matter.     The 

out,  a  maa  seventy  years  of  age,  was  seized  with  pains  and  numb* 
in  the  extremities,  with  incoordination.  Shortly  afterward  there 
WIS  loss  of  power  in  all  four  limbs,  which  progressively  increased  till  at 
last  he  was  unable  to  walk  or  to  use  his  arms.  At  the  same  time  atro- 
phy began  in  the  paralyzed  parts.  Reflex  movements  were  abolished 
sad  reflOiX  excitability  was  either  lost  or  impaired,  in  the  affected  mus* 
dtmm  There  were  pains  and  some  loss  of  sensibility.  Death  ensued  : 
oil  post-mortem  examination  the  spinal  arachnoid  was  found  studded 
with  fibrous  plates,  which  pressed  upon  the  roots  of  the  nerves,  causing 
ihetr  atrophy.  Hence  the  name  of  progressive  nervous  atrophy  which 
Jsoeoud  gives  to  the  case.  The  spinal  oord  was  pronounoed  healthy, 
hot,  ms  DO  microscopical  examination  was  made  of  it,  the  opportunity 
wss  lost  for  discovering  the  real  and  essential  lesion,  the  disease  of  the 
Anterior  horns,  which  undoubtedly  existed. 

Some  of  the  cases  which  I  have,  previous  to  the  recognition  of  the 
Affeetioa  under  notice,  regarded  as  instances  of  spinal  congestion,  pro* 
grassive  muscular  atrophy,  and  antcro-lateral  spinal  sclerosis,  were^  I 
hav«  BOW  DO  doubt)  examples  of  inflammation  of  the  anterior  tract  of 
gray  matter.     Several  of  these  I  have  reported. 

Among  them  is  the  case  of  Rose  Peyton,  who  formed  the  subject  of 
a  rlinical  lecture  I  delivered  at  the  Bellevuo  Hospital  Medical  College* 
in  the  autumn  of  1870,  and  of  which  my  clinical  assistant,  Dr.  Cross, 
prepared  at  the  time  the  following  report :  "  Rose  Peyton,  twentyHteven 
yMUS  of  age,  bom  in  Ireland,  mother  of  two  children,  both  of  whom  are 

*  Qttot«d  from  the  l&mett  \n  the  QtMrUrly  Jourmal  of  H^ektt^iml  Mediciit^^  vol.  Si.« 

*  **fH  ratrophle  nerreuM  prograiiive,*'  "  Le^ai  (U  eUaiqnt  mMlsala^'*  asoond  sdk 
dcMi.  PiHs,  1S69.  p,  S7i. 

*  "  CUnlcml  Lecturrs  oa  Discasei  of  the  Nerrooi  SjslaK,**  QnMrUrt^  Jowmal «/  i^v- 
;  J^tuuy,  1971,  p.  %%, 
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living;  the  older  hfts  talipes  valgus,  while  the  younger  is  a  fine,  hearty 
child  Her  family  ig  very  healthy,  and  there  is  no  evidence  of  nervoua 
diseases  either  in  it  or  in  any  of  its  branches,  so  far  as  she  is  aware. 
The  patient  was  a  strong,  active  woman,  and  always  did  her  own  work 
until  twelve  weeks  ago.  In  May  there  was  a  cessation  of  menstrua tioD, 
and  in  July  last  she  was  seized  with  a  deep,  dull,  aching  pain  in  both 
legs,  and  which  appeared  to  her  to  be  in  the  bones*  There  is  no  syphi* 
litic  taint  in  her  history.  There  succeeded,  shortly  after,  a. severe  pain 
in  the  back,  which  has  continued  up  to  the  present  time,  but  which  has 
varied  in  intensity.  Soon,  loss  of  motility,  numbness,  and  anxesthesia, 
made  their  appearance  In  both  legs,  and  in  the  course  of  two  months 
she  was  totally  unable  to  walk.  At  first,  her  bowels  were  very  costive, 
but  soon  this  condition  was  succeeded  by  incontinence  of  the  rectum, 
which  lasted  for  two  weeks,  varying  in  degree.  There  was  also  reten- 
tion of  urine.  Sensations  of  formication  alternating  with  numbnessi, 
of  heat  and  cold,  of  pricking  by  pins  and  needles,  were  present  not  only 
in  the  feet  and  toes,  but  also  in  the  hands  and  lingers.  Patient  noticed 
that  on  rising  in  the  morning,  after  a  night's  rest,  her  limbs  were 
weaker,  and  that  she  had  greater  difficulty  in  moving  about.  The 
paralysis,  after  corainencing  in  the  lower  extremities,  rapidly  extended 
to  the  upper,  AuffuM  2^th. — Was  able  to  get  out  of  bed  for  the  first 
time  in  hve  weeks,  and  by  means  of  a  chair  could  move  about  a  very 
little.  Since  then  she  had  improved  only  so  much  as  to  be  able  to  come 
to  the  out- door  department  of  the  New  York  State  Hospital  for  Dis- 
eases of  the  Nervous  System,  by  being  supported  by  a  person  on  each 
side,  and  only  then  with  extreme  difficulty.  She  was  admitted  Septem- 
ber 22,  1870,  when  she  was  found  in  the  following  condition :  Motility 
and  tactile  sensibility  in  both  logs  greatly  impaired,  but  the  right  leg 
is  the  weaker  of  the  t%vo.  Left  hand,  as  measured  by  the  dynamometer, 
IB  much  feebler  in  power  than  the  right,  and  this  to  a  more  marked 
degree  than  any  normal  disparity.  Sensations  of  formication,  alternating 
with  numbness,  of  heat  and  cold,  pricking  by  pins  and  needles,  and 
tingling,  still  continued  in  the  feet  and  toes,  as  also  in  the  hands  and 
fingers.  Pain  in  the  back  increased  by  pressure  and  percussion,  but  no 
burning  sensation  on  applying  heat  and  cold.  The  anaesthesia  is  mote 
marked  in  the  thighs  than  in  the  legs;  soreness  in  the  soles  of  the  feet; 
bowels  constipated;  bladder  normal;  electro-muscular  contractility  and 
sensibility  greatly  diminished-  No  band  around  the  waist.  No  spasms, 
twitchings,  or  reflex  movements  in  the  legs.  Pain  in  the  lower  ex- 
tremities as  at  first.  Changes  in  the  degree  of  paralysis  from  time  to 
time.  Temperature  diminished.  The  circumference  of  the  legs  is  dimin" 
ished  to  a  marked  extent  owing  to  the  atrophy  of  the  muscles.  Heart 
and  lungs  healthy  j  urine  not  examined." 

At  the  time,  I  regarded  this  case  as  one  of  spinal  congestion,  and 
this  was  probably  an  associated  condition,  but  it  ia  very  evident  that  it 
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was  an  instauce  of  inflammatioa  of  the  anterior  tract  of  gray  matt«r 
olirouic  in  character.  The  treatment  by  my  direction  consisted  of  elec- 
tricity and  ergot,  and  a  complete  recovery  was  the  result. 

The  case  of  Elbert  Baxter,  detailed  in  the  same  lecture,  was  prob- 
ably one  of  ionanimation  of  tho  right  half  of  the  cord  involving  the 
anterior  tract  of  gray  matter  and  right  posterior  column.  There  were 
pAimlysia  with  atrophy  of  the  right  lower  extremity,  and  marked  anies- 
ibem  and  incoordination  In  the  left.  This  patient  also  recovered  after 
haTing  been  under  treatment  with  ergot  and  electricity  at  the  New 
York  State  Hospital  for  Diseases  of  the  Nervous  System  for  over  a 
year. 

Another  case,  likewise  a  patient  in  this  hospital,  and  the  subject  of 
another  clinical  lecture,  was  at  that  time,  February  18, 1871,  regarded  by 
■M  as  an  instance  of  progressive  muscular  atrophy  beginning  with  oon* 
g«0tioa.  It  is  Cases  X.  and  XVII.,  of  those  collected  by  Dr,  Scguin,* 
who  saw  the  patient  two  days  before  I  did,  and  who  then  considered  it 
an  example  of  spinal  congestion.  It  is  also  briefly  cited  in  the  former 
editions  of  this  work,*  and  in  full  in  a  subsequent  publication/ 

The  affection  began  with  pain  in  tho  back  and  sharp,  shooting  pains 
ia  the  legs,  attended  with  weakness.  There  was  also,  at  lirst,  som« 
keadache,  vertigo,  confusion  of  ideas,  etc.  Numbness  and  loss  of  powor 
existed  in  both  the  upper  and  lower  extremities.  Subsequently,  tho 
and  paralysis  of  the  upper  extremities  disappeared*  Six 
afterward  the  bead-symptoms  recurred,  and  there  were  super- 
tddod  fibrillary  contractions  in  both  arms  and  legs,  with  a  return  of  the 
nunibness.  I'ho  paralysis  of  the  lower  limbs  increased  to  such  an 
extent,  that  the  patient  was  obliged  to  use  crutches,  and  six  weeks  later 
Il9  was  confined  to  bed,  unable  to  move  any  part  of  his  body  but  his 
beaiL  The  bladder  and  its  sphincter  were  also  weakened^  though  ho 
did  not  lose  control  of  them.  The  paralysis  of  the  arms  again  disap- 
ptarsd,  but  it  remained  in  tho  legs,  and  he  now  noticed  that  they  began 
to  be  atrophied,  and  this  condition  went  on  advancing.  For  three  years 
b0  did  not  walk  at  all,  and  during  this  time  the  fibrillary  contractions 
eontinaed  in  the  legs,  though  to  a  diminished  extent.  He  then  gradu- 
aDj  reacquired  the  power  to  walk  with  a  crutch.  At  the  time  of  his 
wduoMmtm  to  the  hospital  his  condition,  as  ascertained  by  Dr.  Cross,  was 
s«  follows  :  * 

**  In  ih^  legs  tho  extensors,  together  with  the  gaatrocnemii  and  so- 
l«i  mosoles^  were  found  to  have  almost  disappeared,  while  the  atrophy 
in  tlio  tliigh  was  distinctly  visible,  and  this  loss  of  power  had  been 

'  Op,  eiLf  pp.  8  and  10.     Set  txQtc  of  Dr.  Se^n  appended  to  p.  1 1  of  bis  Memob. 

•  rofiMr  sdilioni^  p.  es«. 

■**LsrtBis  OB  IMmmcs  of  tli«  Ncrrooi  BTttam,"  Kow  York,  1874,  p.  147--liistor7 
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directly  proportioned  to  the  extent  of  tho  atrophy.  The  gait  of  this 
patient  was  also  highly  oharacteristic  of  tho  disease  from  which  he  was 
suffering.  In  walking  he  lifted  his  feet  high  from  the  ground  through 
the  action  of  the  flexors  of  the  thigh  upon  the  pelvis,  in  order  to  clear  his 
toes,  which  drooped  to  an  extreme  degree — and  his  knees  were  in  this 
way  bent  to  a  greater  extent  than  usual.  The  legs  were  very  much 
reduced  in  size,  and  the  loss  of  muscular  fibre  was  quite  apparent  iroiii_ 
the  greatly  diminished  electric  contractility  in  these  parts.  There 
no  atrophy  to  be  discerned  in  any  other  part  of  the  body,  nor  did  the 
patient  have  any  head-symptoms  whatever,  nor  had  he  any  loss  of  motil- 
ity, or  any  abnormal  sensations  in  his  upper  limbs.  His  bowels  were 
rogukr,  and  ho  had  no  trouble  with  his  bladder.  There  was  no  loss  of, 
seiigibiltty,  nor  were  there  any  sensations  of  numbness  in  the  legs.  Hi 
heart  and  lungs  were  in  a  healthy  state.  The  reflex  excitability 
diminished  in  the  lower  extremities,  as  was  likewise  the  temperature, 
and  the  capillary  circulation  was  very  sluggish,  as  was  demonstrated  by 
the  decrease  of  temperature,  which  was  several  degrees  below  the  nor- 
mal standard,  and  the  effect  of  pressure.  There  were  no  fibrillary  con- 
tractions present,  nor  had  the  patient  experienced  any  electric-like 
pains,  cramps,  jerkiugs,  or  other  abnormal  sensations  for  some  time. 
The  outlines  of  the  Ubuhe  and  tibiae,  together  with  the  knee-joints,  wen* 
ilistinotly  visible,  owing  to  the  destruction  of  the  muscles  on  the  ante- 
rior surface  of  the  leg,  while  the  posterior  aspect  of  the  calf  was  tiat- 
toned  from  a  like  cause.  His  back-ache  had  completely  disappeared, < 
but,  although  he  felt  well  and  suffered  no  pain,  he  appreciated  the 
gradual  loss  of  power  in  his  lower  extremities.  His  appetite  was  good^ 
and  his  mind  was  very  active," 

In  his  recent  memoir.  Dr.  Seguin  classes  this  case  as  one  of  spinal 
paralysis  of  the  adult,  in  which  opinion  I  entirely  coincide.     At  th«J 
time  I  described  it,  the  disease  under  notice  was  not  distinctly 
nized,  and  certainly  the  resemblance  to  progressive  muscular  atrophy 
was  very  great.     With  locomotor  ataxia,  to  which   affection  Charcot  * 
assigns  it,  it  has  scarcely  any  thing  in  common. 

The  cut  (Fig.  49),  owing  to  the  position  of  the  patient  when  the 
photograph  was  taken,  does  not  show  very  well  the  effect  of  the  dtsett 
in  the  legs,  but  the  atrophy  of  the  thighs  is  distinctly  indicated. 

Two  cases  which  I  had  regarded'  as  instances  of  "antero-lateral' 
spinal  sclerosis"  were  very  probably  examples  of  inflammation  of  the 
anterior  tract  of  gray  matter^  In  one  of  these,  a  gentleman  whom  I 
first  saw  in  consultation  with  my  friend  Dr.  Walter  F.  Atlee,  of  Phila- 
delphia, and  who  was,  subsequently,  for  a  long  time  under  my  imme- 
diate charge,  the  lesion  was  in  the  beginning  confined  to  the  Yeiy 
lowest  part  of  the  spinal  cord.    Gradually  the  disease  extended  upward 

*  **  A  Treatise  on  Dbeaftea  of  tbe  Kerrous  Sjdtem,**  New  York,  1871 — and  eubseqaeiit 
•ditiioaB^  pp.  47S,  476. 
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imtO  at  kat,  after  thre^  years,  the  muscles  of  respiration  and  of  deglu- 
lition  became  implicated,  and  death  took  place.  But  for  several  monthj 
before  thia  the  patient  was  unable  to  use  either  legs  or  arms,  or  even  to 
lit  up.     At  no  time,  however,  was  the  bladder  deranged  in  any  respect, 


Fio.  49. 


■i  no  time  were  there  pains  or  spasmodio  action  of  the  muaolet, 
Tke  cdCancous  sensibility  was  aoaroely  affected,  and  the  atrophy,  though 
>y  waa  not  profound,  and  did  not  strike  me  at  the  time  as 
very  active  in  character. 
Hie  other  case  was  that  of  a  distinguished  legal  gentleman  of  New 
Ofieans,  sent  to  me  by  my  friend  Dr.  Cabell,  of  the  University  cf  Yir* 
There  was  a  gradual  extension  of  the  disease  without  any  at- 
ijia,  anjesthesia,  or  muscular  contractions,  except  to  a  slight 
extent  at  first.  In  this  instance  also  the  bladder  and  rectum  escapeiL 
This  case  resisted  all  treatment.  The  patient  finally  went  abroad,  and 
died  •cx>n  afterward  in  London.  The  atrophy  was  not  a  prominent 
feature. 

In  another  case,  that  of  a  gentleman  from  New  Jersey^  there  was  a 
limilar  condition  of  paralysis,  invohing,  however,  only  one  lateral  half 
of  the  body,  and  beginning  in  the  leg.     In  this  case  the  atrophy  was  of 


iU 


DISEASES  OF  THE  SPINAL  001 


the  most  active  character,  advancing  pari  pa^u  with  the  paralvsisw 
The  flexors  and  extensors  of  the  footj  nnd  the  flexors  of  the  leg,  were 
almoat  entirely  destroyed  when  the  patient  came  under  my  obsenra- 
tion.  Before  I  saw  hinij  however,  he  had  consulted  several  distinguished 
medical  gentlemen,  who  had  treated  bis  case  as  one  of  tumor  of  the 
cord  or  of  the  vertebral  column.  This  case  has  already  been  cited  on 
page  474,  and  is  noticed  in  the  previous  editions  of  this  work,* 

111  regard  to  these  three  cases,  I  stated  in  1871,*  "Such  cases  as  the 
foregoing,  and  several  others  wiiich  have  come  under  my  notioei^  are 
doubtless  to  be  classed  with  many  of  those  placed  under  the  head  of 
what  Duchenne  has  called  general  spinal  paralysis." 

Since  1873  I  have  had  the  opportunity  of  witnessing  many  cases  of 
spinal  paralysis  of  adults.  Some  of  the  more  striking  of  these  will  be 
noticed  under  other  divisions  of  this  section. 

Causes. — In  many  cases  of  spinal  paralysis  of  adults,  the  disease  is 
clearly  the  result  of  cold,  either  applied  directly  to  the  back  as  in  lying 
on  cold,  damp  ground,  or  from  refrigeration  of  some  part  of  the  surface 
of  the  body.  Relative  to  this  last  influence,  Frinberg  *  has  performed 
an  experiment  which,  if  confirmed  in  its  results,  wiU  be  of  a  very  in- 
structive  character.  He  shaved  off  the  hair  from  the  skin  of  a  rabbii 
and  on  the  unprotected  skin  threw  a  jet  of  the  vapor  of  ether  by  means 
of  Richardson's  apparatus.  Three  days  subsequently  he  repeated  this 
operation.  About  a  month  afterward  the  animal  was  attacked  with  i 
continence  of  urine  and  paraplegia,  and  died  in  a  few  days.  On 
mortem  examination  the  whole  length  of  the  spinal  cord  was  found  in- 
flamed. There  was  in  fact  general  acute  myelitis.  In  regard  to  thi^ 
experiment^  I  can  adopt  the  language  of  Vulpian,*  who  saya  : 

"  This  experiment  would  bo  very  valuable  if  the  results  obtained  had 
been  observed  vdth  a  certain  number  of  other  animals  treated  in  the 
same  manner.  Till  then  we  may  be  {lermitted  to  doubt  if  there  really 
was  the  relation  of  cause  and  effect  between  the  refrigeration  of  the 
skin  by  the  ether-spray  and  the  paraplegia  which  made  its  appearance 
a  month  later/' 

Bernhardt's '  case  ensued  upon  exposure  to  cold,  as  did  several  of 
Seguin*8,  and  five  in  my  own  experience.  Meyer's  *  two  cases  followed 
close  on  measles.  In  Rose  Peyton,  whose  case  I  have  related,  sadden 
suppression  of  menstruation  appeared  to  be  the  cause  ;  in  a  number  of 
others,  blows  and  falls  were  alleged  as  causes,  and  in  others  venerea.1 

» C>p.  «7.,  p.  476. 

*  Preirious  editions  of  thia  work,  p.  476. 

■"Ucber  Refleilihmungcn,"  .&r/fi*.  Win.  WocfutruchH/l,  I8tl,  Xoa.  41,  4S,  44 
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*  "Lc^ona  sur  Tappareil  vaso-mototir;*  Paris,  1800,  totno  U.,  p.  88, 

*  "  Ueber  eirae  tier  SplQalen-Kinderlutimung  abnliche  Aflection  Erwaclisi'm 
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tta  Paychifttric  und  NervenkrankhcUent"  B.  iv.,  187*. 
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Bzcefiscs,  dysentery,  syphilis,  and  violent  muscular  eirorts,&eemto  b&ve 
been  the  exciting  agenoies.  In  tlie  majority  of  oases,  Lowever^  no 
oaofle  o&n  be  discoveredi  Such  at  least  has  been  the  fact  with  the 
iDfltanoea  that  have  come  under  my  own  observation. 

DlBigHOSiB* — Spinal  paralysis  of  adults  is  to  be  recognized  by  the 
facts  that  the  paralysis  is  often  extensive  in  the  first  place,  and  then 
becomes  restricted,  or  that  it  begins  in  a  limited  portion  of  the  body, 
BHially  in  one  or  both  of  the  lower  extremities  and  then  advances  ;  that 
ibe  piur»]ysl8  always  precedes  the  atrophy  ;  that  the  reflex  excitability 
b  aoroewbat  impaired ;  that  the  electro-muscular  contractility  is  di- 
minished ;  that  there  are  no  bed-sores  ;  that  the  disturbances  of  sensi- 
bility are  not  usually  prominent  features  ;  and  that  the  bladder  and 
rectum  generally  escape. 

It  has  been  often  confounded  with  progressive  muscular  atrophy, 
}ut  attention  to  the  features  above  stated  will  prevent  mistakes  of  the 
kind.  In  progressive  muscular  atrophy,  it  must  be  borne  in  mind  that 
the  atrophy  is  the  essential  feature^  and  that  the  loss  of  power  results 
from  the  diminished  size  of  the  muscles. 

In  acute  general  myelitis  the  paralyns  of  the  bladder  and  sphincter 
axu,  the  tendency  to  bed-sores,  the  spasmodic  movements  of  the  limbs, 

tthe  great  disturbances  of  sensibility,  the  seosatiou  of  constriction  around 
the  body,  and  the  greater  constitutional  commotion,  wUl  serve  for  the 
identi6cation  of  the  disease.     In  the  partial  form  of  acute  myelitis  the 
distinctive  features  are  equally  as  marked. 
■  HalJopeau  *  has  reported  a  number  of  cases  under  the  head  o£  chronic 

d\0u§ed  mytlitU^  which  were  undoubtedly  instances  of  spinal  paralysis 
of  aiduhs,  judging  both  from  their  symptoms  and  morbid  anatomy,  and 
llie  author  admits  as  much  when  he  says  :* 

"The  remarkable  lesions  [brown  discoloration,  no  microscopical  ex- 
amination being  made]  which  we  found  in  the  anterior  horns  permit  us 
to  think  that,  as  in  the  cases  of  BIM.  Charcot  and  JofTroy,  histologioal 
Ltions  would  hav'e  been  discovered." 
The  dbtinction  between  the  acute,  the  subacute,  and  the  chronic 
of  spinal  paralysis  of  adults  is  not  one  of  kind  but  only  of  do- 
fptm^  and  the  same  may  be  said  of  the  acute  ascending  paralysis  of  Lan- 
dry, on  which  I  have  already  insisted.  The  fact  that  in  the  latter  form 
ti>C  the  disease  the  respiratory  muscles  are  affected,  is  of  course  only  due 
to  the  circumstance  that  the  morbid  process  has  reached  the  medulla 
obknigata.  In  regard  to  this  variety,  Dr.  Seguin  says  :  **  There  is  an 
ttffMtaon  running  its  course  in  ten  or  twenty  days,  characterized  by 
iTBiptotns  almost  identical  with  those  of  subacute  spinal  palsy.  There 
!•  an  akinesis,  without  much  ansesthesia,  6rst  appearing  in  the  feet  and 
Ir-gs,  then  ascending  and  involving  the  entire  trunk  and  limbs,  produo- 

*  « litadca  Mir  \m  my^UiM  chroDlqiiot  diffiiice,**  ^raAivM  (7^4rW«t,  IS?!-*?! 

•  OfK  rU.,  totne  L,  1872,  p.  1% 
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ing,  in  nearly  all  cases,  death  by  asphyxia.  It  ia  upon  this  palsy  of  the 
respiratory  muscles  that  the  diagnosis  of  this  most  fatal  disease,  acuto 
ascending  paralysis,  is  to  be  made  from  spinal  paralysis." 

Now^  if  in  any  case  the  progress  of  the  disease  had  been  arrested  at 
a  point  of  the  spinal  cord  half  an  inch  below  the  decussation  of  the  an* 
terior  columns,  the  diagnostic  mark  of  Dr.  Seguin  would  havo  been 
absent,  and  the  distinction  between  the  form  in  question  and  spinal  pa- 
ralysis of  adults  could  not  have  been  made.  The  mere  fact  of  the  im- 
plioatiou  of  the  respiratory  nerves  cannot,  in  my  opinion,  be  made  a 
ground  for  assuming  a  separate  nosological  position  for  acute  ascend- 
ing paralysis  any  more  than  the  circumstance  of  the  brachial  plexus  be- 
ing reached  in  any  case  shoidd  make  a  distinct  form.  Dr,  Seguin  doea 
not  appear  to  recognize  the  fact  that  the  acute  ascending  paralysis  of 
Landry  is  identical  with  the  subacute  general  anterior  spinal  paralysis 
of  adultSj  although  he  very  distinctly  admits  the  relationship* 

Petitfils  '  has  entered  at  length  into  the  consideration  of  the  questioo 
of  the  identity  of  the  acute  and  subacute  forms,  and  has  very  satislao* 
torily  shown,  both  from  the  symptoms  and  the  morbid  anatomy,  that 
no  essential  difference  between  them  exists. 

From  spinal  congestion  the  spinal  paralysis  of  adults  is  discriminated 
by  the  facts  that,  in  the  former  the  sphincters  are  usually  a£fected,  that 
the  paralysis  is  not  generally  complete  in  any  part  of  the  body,  by  the 
absence  of  atrophy,  and  by  the  general  presence  of  disturbances  of  vis- 
ceral functions.  In  the  first  stage,  however,  of  either  affection,  it  miut 
be  admitted  that  very  striking  resemblances  exist,  and  time  may  be 
neoeasary  for  the  diagnosis  to  be  made  with  accuracy.  Thus,  in  a  oaae 
which  I  saw  a  few  days  since,  in  consultation  with  Dr.  Newcomb  of  this 
city,  there  had  been,  in  the  first  place^  a  set  of  symptoms  present  which, 
had  I  then  seen  the  patient,  would  havo  induced  me  to  regard  it  as  one 
of  spinal  congestion.  When  the  man,  a  stage-carpenter,  came  to  me, 
however,  the  paralysis  and  atrophy  of  the  right  lower  extremity,  the 
diminished  temperature  of  that  hmb,  and  the  absence  of  bUddei^ 
troubles,  left  no  doubt  on  my  mind  relative  to  the  case  being  one  of 
spinal  parfdysis  in  the  adult. 

A  case  reported  by  Dr.  Cuming,'  of  Belfast,  which  presented  all  the 
essential  features  of  spinal  paralysis  of  adulta,  was  regarded  by  him  as 
one  of  spinal  congestion.  The  patient,  &  man  aged  forty,  obeerved  on 
a  cold  night  that  his  hands  had  become  numb  and  wliite,  and  when  he 
reached  home  he  bad  not  the  use  of  them.  A  few  days  afterward  be 
fell  asleep  on  a  cold  wall,  and  when  he  awoke  found  the  numbness  in- 
creased.    In  a  few  days  he  was  entirely  deprived  of  the  power  of  mo* 

*  **  Oonsid^nitioafl  far  rfttropbie  aigue  des  celliiles  motrioes,^  Paria^  1878,  p.  S8. 

^  **  Case  of  Eitcnaire  FanljBiB  from  Morb{i]  CoDdiUon  of  the  Spinal  Cord«  prolMibfy 
OoDgeBiion/'  TraaBactiooi  of  Ulster  M«dical  Societj,  Dublm  Quarterijf  Jottrmd  <if  Midt 
eal  Seimet,  vol  xlrfi,  tS69,  p.  471. 
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tiOD  in  all  parts  below  the  neck.  But  he  soon  began  to  regain  the  use 
of  his  limbs,  and  at  the  end  of  two  years  could  walk  well.  The  upper 
eztremittes  were,  however,  wasted,  and  he  had  the  main  en  grifft. 

The  diagnosis,  therefore,  should  not  be  hastily  made. 

ProgDOSis. — So  long  as  the  lesion  does  not  attain  to  the  height  of 
the  respiratory  nerves,  the  prognosis,  as  regards  the  life  of  the  patient, 
is  not  unfavorable.  Indeed,  recovery,  with  a  more  or  less  extensive  loss 
of  power,  with  atrophy  and  deformity,  is  the  rule,  and  in  some  cases 
there  is  a  complete  restoration  of  motor  power  and  muscular  integrity. 
Even  when  the  morbid  process  reaches  the  height  of  the  respiratory 
liefTe0,  life  may  be  preserved,  and  complete  restoration  may  take  place. 
TTiifl  was  the  case  with  the  inftaoce  already  cited  reported  bj  SI,  I^- 
bjwlic-Lagrave,  and  in  two  in  mj  own  experience,  which  will  be  fully 
died  under  the  head  of  treatment.  Sometimes  the  process  of  recovery 
Jblgins  within  a  few  days,  and  goes  on  uninterruptedly  tiU  complete 
fiMoration  is  the  result. 

When  seen  at  a  later  stage,  when  the  paralysis  and  atrophy  are 
Umtted,  the  prospect  of  cure  or  improvement  depends  altogether  on  the 
ooddition  of  the  muscles  as  regards  their  electric  contractility.  If  the 
affeoied  muscles  can  be  mndo  to  contract  with  either  the  induced  or 
lifiiiuirj  current,  recovery  will,  in  all  probability,  take  place.  But,  when 
this  action  cannot  be  brought  about,  there  is  no  hope.  Tlie  principles 
of  the  prognosis  are,  therefore,  identical  with  those  which  exist  in  the 
infantile  form  of  the  disease. 

Morbid  Anatomy  and  Pathology. — Tliere  is  not  much  to  add  under 
head  to  the  remarks  made  on  the  same  subject  in  regard  to  infftn- 

spinal  paralysis.  The  characteristics  of  the  disease  have,  as  we  have 
•een,  suOlced  to  place  the  lesion  in  the  anterior  tract  of  gray  matter,  and 
this  theory,  based  upon  physiology  and  the  analogy  of  the  affection 
with  infantile  spinal  paralysis,  has  been  definitely  confirmed  by  post* 
mortem  research  within  the  past  three  years  by  Gombault,'  one  of  the 
pupOa  of  the  Salpfitri^re. 

The  patient,  aged  sixty-seven  on  the  Ist  of  January,  1865,  wa« 
aeised  suddenly  with  a  paralysis  of  all  four  extremities,  beginning  in 
ber  legs  and  extending  to  the  arms  as  a  numbness  and  heavineas. 
Within  half  an  hour  she  could  not  stand.  There  were  no  antecedent 
phf^norocna,  she  having  been  in  perfect  health  up  to  the  moment  of  the 
attftck.  There  was  no  paralysis  of  the  tongue,  muscles  of  deglutition, 
or  respiration.  The  bladder  and  rectum  were  also  unaffected,  and  the 
cotatteous  sensibility  reroatacd  intact. 

Hio  pamlyais  of  the  limbs  soon  became  complete,  and  in  fifteen  dayi 
•ho  wma  tmlim  to  the  hospital.  Tliere  was  slight  febrile  disturbance, 
bal  at  no  time  were  there  bed-sores. 
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After  two  years  passed  in  complete  iraraobility,  the  patient  reoov. 
^red,  to  some  ejttent^  the  use  of  her  limbs.  The  ameiidmeiit  began  in 
the  upper  extremities.  When  she  entered  the  Salp^trifire,  five  and 
a  half  years  after  the  inception  of  the  disease,  she  could  walk*  imper- 
fectly with  a  cane.  During  the  first  year  of  her  stay  in  the  hospital  slie 
Improved  bo  that  she  was  able  to  dress  herself^  and  to  take  short  walks 
in  the  court-yard. 

On  the  13tk  of  May,  1872,  examination  showed  that  the  thenar  emi- 
nences had  entirely  disappearedj  the  interosseous  muscles  were  atro* 
phied,  there  was  the  fnain  en  griffe  ;  the  muscles  of  the  forearms,  arma, 
shoulders,  neck,  and  chest,  were  atrophied. 

In  the  lower  extremities  the  left  calf  was  most  atrophied^  and  was 
soft  and  fkbby  ;  the  thighs  were  unaffected. 

The  electro-muscular  contractility  was  entirely  abolished  in  the  hands 
and  forearms,  impaired  in  other  parts  of  the  upper  extremities,  and  in 
the  logs.     The  cutaneous  sensibility  was  preserved. 

The  patient  soon  afterward  died  of  another  disease. 

On  post-mortem  examination  the  membranes  of  the  brain  and  cord 
were  found  to  be  healthy,  and  to  the  naked  eye  there  was  no  lesion  of 
either  of  these  organs. 

The  histological  examination  of  the  spinal  cord  was  made  after 
hardening  in  solution  of  chromic  acid  and  coloring  with  carmine. 

The  white  substance  throughout  all  its  extent  exhibited  no  traces 
disease.     Only  the  columns  of  horizontal  fibres  which  emerge  from  the 
anterior  horns  to  form  the  fibres  of  origin  of  the  anterior  roots 
a  notable  diminution  in  size.     The  posterior  commissure  and  po«teriora^ci-r 

horns  were  normal.     The  lesion  was  almost  entirely  confined  to  tb<g ^  <' 

area  of  the  anterior  horns,  and  here  it  only  concerned  the  large  nerve— ^^3- 
cells  called  motor-ceils.  The  walls  of  the  vessels  had  suffered  no  changer  ^^\ 
they  were  of  normal  thickness,  and  the  sheath  was  free  from  granular 
bodies.  Moreover,  there  was  not  in  the  neuroglia  any  trace  of  the  ex 
istence  of  an  irritative  process  such  as  a  proliferation  of  the  neuroglia. 

As  to  the  alteration  of  the  nerve-cells,  it  was  such  as  is  met  with 
progressive  atrophy  of  those  elements^ — yellow  pigmentation.     The  Ice 
sion  was  diffused;  it  had  struck  here  and  there  the  nervous  elementa,  ts: 
which  a  certain  number  had  disappeared,  for  in  some  sections  only  fi?^ 
teen  or  twenty  could  be  counted. 

The   cells  which  did  not  exhibit  this  yellow   pigmentation 
nevertheless  reduced  in  size. 

This  was  the  hrst  full  investigation  made  relative  to  the  motb^Sc/ 
anatomy  of  spinal  paralysis  of  adults;  but,  previous  to  Gombault's  i  ^> 
searches  an  examination  of  a  patient  who  had  died  of  ascending  paial^^- 
sis,  and  in  whom  lesions  of  the  anterior  horns  were  discovered,  was  r«? 
ported  by  Chalret.' 

*  "  Thdae  de  Piiri«,"  1872,  cited  bjr  Gombavli. 
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The  data  are,  therefore,  quite  sufficient  to  enable  us  to  place  spinal 
paralj'sis  of  adults  in  a  definite  patho-anatomical  position  as  depending 
upon  inflammation  of  the  anterior  tract  of  gray  matter  and  the  conse- 
quent atrophy  and  disappearance  of  the  cells  constituting  its  nervous 
flements, 

III  regard  to  the  questions  entering  into  the  pathology  of  the  dis- 
«s4e  under  notice  there  is  nothing  to  bring  forward  in  addition  to  the 
facts  and  arguments  already  adduced  under  the  head  of  infantile  spinal 
paralysis. 

TrdatmeTlt^ — The  treatment  of  spinal  paralysis  of  adults  admits  of 
division  into  two  parts,  that  which  is  proper  for  the  first  or  acute  stage, 
%od  that  advisable  for  the  second  or  chronic  stage, 

I  have  had  the  opportunity  of  treating  four  cases  of  the  disease  in 
question  from  the  very  beginning,  with  the  result  in  each  case  of  arrest- 
ing the  progress  of  the  disease  and  preventing  any  subsequent  atrophy 
of  the  limbs.  Two  of  these  were  of  the  most  severe  type  of  this  affec- 
tion, and  I  therefore  report  them  with  some  degree  of  fullness,  as  ex* 
emplifying  the  therapeutical  principles  which  in  my  opinion  should 
govern* 

A*  G.  S.,  aged  about  thirty-five,  after  rising  one  morning  and 
nMmng  about  the  room,  felt  a  slight  degree  of  wcakne^  in  boUi  lower 
extremities.  This  increased  through  the  day,  and  by  night  he  was  un- 
able to  stand.  The  next  morning  he  felt  similar  weakness  in  both  anna 
and  in  a  few  hours  was  deprived  of  their  use.  He  was  out  of  the  city 
at  the  time,  but  he  was  brought  here,  and  I  saw  him  on  the  fourth  day. 
Ho  was  then  perfectly  helpless  from  complete  paralysis  of  all  four 
There  were  no  aberrations  of  sensibility,  no  paralysis  of  the 
or  sphincters,  no  motor  spasms  anywhere.  Reflex  e.vcitability 
abolished  in  all  the  paralyeetl  parts,  and  the  electro-muscular  oon- 
timctility  was  greatly  diminished  especially  in  the  muscles  of  the  legs. 
Tbe  breatbing,  deglntition,  articulation,  and  motility  of  the  neck  and 
fSfOey  were  imaffected.  The  mind  was  as  clear  as  ever.  There  bad  been 
slight  fever,  but  this  had  disappeared  when  ho  came  under  my  obser\*a- 
Tbere  was  no  history  of  syphilis. 

I  immediately  began  the  treatment  with  the  iodide  of  potassium  in 
of  ten  grains  three  times  a  day,  increased  gradually,  and  the 
thriif^Ttrrirt  of  ergot  in  doses  of  a  draohm,  to  be  taken  also  three  times 
ft  day. 

On  the  following  morning  there  was  some  difficulty  of  respirotinn 
Uid  of  deglutition,  and  the  movements  of  the  tongue  were  a  little  awk- 
wmnL  The  uregularity  and  shortness  of  breathing  increased  through 
tbe  day  and  night,  and  when  I  saw  him  the  next  morning  there  was 
|ieal  dtaoomf ort  on  this  account.  Tbe  action  of  the  heart  was  alio 
bly  disturbed,  and  there  were  frequent  interruptions  in  the 
On  the  seventh  day  of  the  diaeaie  he  suddenly  became  para 
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l)^ed  on  both  sides  of  the  face,  the  nght  being  more  severely 
focted. 

During  all  this  time  the  iodide  of  potassium  and  ergot  had  beeu  per- 
sisteatly  given,  the  latter,  on  the  appearance  of  the  bulbar  syniptomo^ 
having  been  increased  to  two  draobms  four  times  daily. 

On  the  ninth  day  of  the  diaease  th^re  was  a  slight  amelioratioa  in 
the  phenomena  due  to  the  implication  of  the  medulla  oblongata.  The 
respiration  became  easier,  the  deglutition  less  difficult,  the  artioulation 
more  distinct,  and  the  facial  paralysis  of  the  left  side  began  to  diaap- 
pear.  He  was  able  to  close  the  eye  of  that  side  and  to  elevate  and 
oorrugate  the  brows. 

On  the  tenth  day  the  facial  paralysis  of  both  sides  had  nearly  disap- 
peered,  and  the  patient  was  able  to  breathe  freely,  to  talk  well,  and  to 
swallow  without  inconvenience.  There  was  also  a  slight  return  of 
motility  in  the  lower  extremities.  The  toes  could  be  moved  and  the 
feet  flexed. 

The  galvanic  current,  interrupted  rapidly,  was  now  applied  to  the 
muscles  of  both  upper  and  lower  extremities  for  half  an  hour  every  day, 
at  the  samo  time  that  the  internal  medication  was  continued.  The  limbs 
were  also  well  kneaded,  and  passive  motions  made  with  them  frequently. 

On  the  thirteenth  day  his  condition  was  as  follows  :  He  could  mov« 
both  lower  extremities  while  lying  in  bed — performing  with  slownoM, 
but  yet  with  precision,  all  the  movements  of  which  the  parta  were 
capable.  The  anna  could  not  yet  bo  moved,  but  he  could  sh'ghtlj 
extend  and  flex  the  fingers  of  both  hands,  Tlie  bulbar  symptoms  had 
entirely  disappeared.  Reflex  excitability  and  electro-muscular  oonlrac- 
tility  were  good,  except  that  it  required  strong  galvanic  currents  to 
cause  contractions  in  the  anterior  tibial  and  peroneal  muscles  of  both 
legs.  AH  the  other  muscles  reacted  %vell  to  the  faradaio  current.  The 
ergot  and  iodide  of  potassium  were  now  discontinued. 

His  improvement  went  on,  and  by  the  end  of  the  fourth  month  li* 
could  walk  a  mile  or  more,  and  use  his  hands  and  arms  well.  Tfat^re  was 
slight  atrophy  of  the  muscles  of  the  calves,  but  nowhere  else.  The 
faradaio  current  was  still  empIo3'ed  daily,  and  under  its  use  he  becups 
stronger,  till  at  the  end  of  a  year  he  was  not  conscious  of  any  weakness 
in  any  part  of  his  body.  He  has  continued  and  now  is  perfectly  well, 
and  was  kind  enough  to  allow  me  to  make  him  the  subject  of  a  clinic*!] 
lecture  a  few  days  ago  at  the  University  Medical  College, 

B.  B.,  aged  forty-five,  was  attacked  with  gradually -increasing 
ralysis  of  the  right  side,  beginning  in  the  leg,  and  gradually  advancir 
during  several  months,  tiQ  it  involved  the  whole  of  the  lower  extremij 
and  arm.     At  no  time,  however,  was  the  loss  of  power  complete, 
went  to  the  Warm  Springs  of  Arkansas,  but  did  not  improve.     Retuj 
Ing  to  New  York  in  April,  1875,  and  his  disease  becoming  worse,  1 
requested  to  t.ake  charge  of  his  case. 


SPINAL   PARALYSIS  OP  ADILTS. 


rm 


I 


I 


When  I  saw  him  there  was  such  a  degree  of  pamljsb  of  the  right 
lower  extnemjij  that  he  was  unable  to  walk  without  assistauce — the 
arm  of  that  side  was  Dearly  useless.  The  respiration  was  labored  and 
iiT^ular ;  be  was  almo^  unable  to  swallow,  and  would  not  eat,  ou 
Aooount  of  the  great  distress  produced  by  all  attempts  at  deglutition — 
the  tongue  could  not  be  protruded,  and  his  articulation  was  unintelligible. 
Owing  to  his  inability  to  swallow,  the  saliva  ran  in  streams  from  his 
noutb,  and,  as  be  could  not  cough  without  great  and  painful  effort,  the 
nmcus  acoumulate<l  in  his  air^passages,  and  caused  danger  of  suffoca- 
tioii,  Jt  was  removed  from  time  to  time  from  the  pharynx  by  the 
fiagors  of  his  nurse.     There  was  moderate  febrile  excitement. 

Although  the  paralysis  was  more  marked  on  the  right  side,  I  ascer- 
tained that  the  left  was  also  affected.  Tickling  the  soles  of  the  feet 
Oftosed  DO  re6ex  movements.  Electro-muscular  oontractility  was  greatly 
iiD[Mired  on  the  right  side,  and  weakened  quite  notably  on  tlie  left. 
ISiete  was  no  facial  paralysis  ;  no  bladder  or  sphincter  trouble  }  no 
bed-ffores ;  no  derangement  of  sensibility  ;   no  pains,  and  no  muscular 


At  ao  time  had  there  been  any  mental  disturbanoe,  except  great 
emotional  weakness  and  irritability  of  temper.  The  intellect  was  per* 
iMCly  intact;  the  memory  perfeet. 

Tbe  iodide  of  potassium  was  given  as  in  the  previous  OMe,  but  wat 
oombined  with  the  bromide  in  doses  of  fifteen  grains.  Ergot,  in  the 
form  of  the  fluid-extract,  was  also  administered.  I  requested  my  friend 
Dr.  Clinton  Wagner  to  make  a  careful  examination  of  the  throat,  and 
in  take  charge  of  him,  so  far  as  the  immediate  management  of  his 
tlutNit-aymptomB  was  concerned.  He  found  the  fauces,  pharynx,  and 
larynx  coogeeted,  and  the  vocal  cords  partially  paralyzed.     Ho  recom- 

ided  steam  inhalations,  and  they  were  used,  with  the  effect  of  giving 
relief  by  detaching  the  mucus  and  rendering  it  more  fluid. 

As  the  difficulty  of  swallowing  increased,  I  made  preparations  to 
tbe  patient  through  a  stomach-tube.  The  efforts  at  respiration 
tone  painful,  and  at  times  I  thought  death  by  asphyxia  immi- 
aeot.  The  tongue  was  now  immovable,  lying  like  a  flabby,  reddened 
1BAM  in  the  mouth,  and  the  patient  lay  in  bed  entirely  helpless  tiirougb 
tbe  paralysis  of  his  limbs.  But  now  amendment  began,  and,  as  in  the 
QIM  just  cited,  with  the  gradual  disappearance  of  the  bulbar  symp- 
Little  by  little  improvement  took  place.  Faradiiation  was 
bixkoght  into  use,  and  was  employed  daily  to  the  tongue,  throat, 
and  egElxeButie%  while  the  internal  medication  was  continued.  By  the 
first  of  June  he  was  able  to  use  his  legs  in  standing,  and  his  anm 
and  baada  to  support  himself*  He  could  not  yet,  however,  employ 
tb—  in  feeding  himself.  About  the  first  of  July  he  could  walk  with 
a  rane,  and  need  his  hands  well.  He  went  to  Saratoga  the  middle  of 
July,  and  while  there  had  a  relapse,  consisting  in  a  sudden  paralysis 
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of  the  left  lower  extremity,  by  which  he  was  again  deprived  of  the 
ability  to  walk.  Ho  we 3  there  attended  by  Drs.  Whiting  and  Lentei, 
and  I  also  visited  him.  The  iodide  of  potassium,  which  had  been  dis- 
oontiniied,  was  resumed.  Under  its  use,  with  ergot,  hypodermic  injec- 
tions of  strychnia,  and  faradism,  he  has  again  acquired  the  power  of 
walking,  though  his  improvement,  owing  to  considerable  atrophy  of  the 
muscles  of  the  legs,  ospeeially  the  gastrocnemiij  is  slow. 

It  may  be  mentioned,  incidentally,  that  after  he  began  to  lose  jjower 
ia  his  legSy  he  fell,  upon  one  occasion^  and  struck  his  right  side  violently 
against  the  edge  of  a  wooden  bucket.  After  he  was  able  to  go  out,  I 
made  a  careful  examination,  and,  detecting  fluctuation  in  the  liver,  I 
removed  about  a  pint  of  pus  with  the  aspirator.  No  unpleasant  symp 
toms  followed,  and  there  was  no  rcaccumulatlon  of  the  pus. 

The  treatment,  therefore,  which  in  my  opinion  is  best  adapted  to 
the  initial  or  advancing  stage  of  spinal  paralysis  in  the  adult,  is  that 
which  consists  in  the  persistent  use  of  the  iodide  of  potassium  and 
ergot,  both  given  in  large  doses.     The  former  I  carried,  in  both  of  th^ 
cases  cited,  to  half  an  ounce  daily,  and  the  latter  to  an  ounce.     Dr» 
Seguin '   reports  a  case,  as  occurring  in  the   practice   of   Dr.  T.  A. 
McBride,  and  which  he  saw  in  consultation,  in  which  the  fluid*extrae^ 
of  ergot  was  given  in  like  quantity  daily,  and  in  which  recovery  ensued* 
This  treatment  ia  based  upon  the  theory  that  the  first  stage  of  the  dis- 
ease in  question  is  characterized  by  a  congestion  limited  to  the  anteriov  J 
tract  of  gray  matter. 

As  soon  as  the  muscles  show  the  slightest  sign  of  regaining  thel^r- 
power,  electricity  should  be  employed.  The  form  in  which  it  should  1>^3 
used  depends  entirely  on  the  requirements  of  each  individual  case.  I  'M 
the  faradaic  current  will  cause  contractions  in  the  paralyzed  muscles,  i.^ 
is  the  f>referable  form,  but  if  not,  then  the  interrupted  primary  op  ga^^^* 
vanio  current  must  be  applied  and  used  in  such  a  degree  of  intensity  r^^f 
will  cause  muscular  contractions. 

In  one  of  the  other  cases  of  the  four  which  I  have  treated,  while  tt^»f 
disease  was  advancing,  I  used  the  actual  cautery  to  the  spine — appli^^sd 
over  the  seat  of  the  disease,  as  near  as  could  be  determined  from  t'fcie 
extent  of  the  paralysis.    The  effect  was  apparently  excellent,  the  lesi-oa 
ceasing  to  advance*     But  one  such  case  cannot  be  regarded  as  affox^- 
ing  more  than  an  indication.     From  what  I  have  seen,  however,  of  fefce 
power  of  the  actual  cautery  in  other  affections  of  the  cord,  I  should  be 
disposed  to  employ  it  in  future  like  cases  of  spinal  paralysis  of  adu]t4L 
In  the  later  or  chronic  stage,  as  w^ill  be  presently  shown,  it  is  certainijr 
of  great  value. 

After  the  progress  of  the  disease  is  arrested,  the  treatment  whidi 
most  advisable  consists  in  the  persistent  use  of  electricity  to  the 
lyzed  muscles,  with  the  view  of  restoring  motility  and  preventing  oi 
1  Op.  cU,,  p.  22,  Cue  XYTT. 
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eunng  atrophy  ;  the  hypodennio  iDJections  of  strychnia  in  gradually* 
inoreasiDg  doses,  till  the  physiological  effects  of  the  drug  are  produced, 
wlien  the  doses  should  be  diminisbed,  and  again  increased,  and  so  on  ; 
&nd  repeated  applications  of  the  actual  cautery  to  the  spine. 

Relatiye  to  this  latter  agent,  my  method  consists  in  first  applying 
the  ether-spray  over  the  part  to  be  cauterized,  aod  using  the  platinum- 
tipped  iron  brought,  by  means  of  an  alcohol-lamp,  or  a  Bunsen*8  burner, 
to  a  white  heat.  Three  or  four  applications  are  made  at  one  sitting  on 
oacb  side  of  the  spinous  processes,  and  over  the  part  which  is  in  physio- 
logical relation  with  the  paralyzed  regions. 

1  haye  never  seen  a  case  of  spinal  paralysis  of  adults  which  was  eo* 
tirely  unamenable  to  this  treatment,  and  the  majority  recover  completely. 
Id  the  accompanying  woodcut  (Fig.  50)  is  the  exact  appearance  of  tho 
lags  of  a  woman  who  consulted  m©  September  20,  1874,  and  who  had 
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auifered  an  attack  of  the  diseaae  under  consideration  some  three  yean 
prarioualy.  As  will  bo  seen,  the  calves  are  atrophied  i^^  an  extrema 
diogn^  and  her  walking  was  correspondingly  impaired.  She  was  treal- 
0ii  witli  the  galvanic  current  in  the  first  place,  and  subsequently  with 
faxadaic*  Strychnia  was  injected  into  the  limbs  daily,  according  to 
OMibod  lflexltionc^d,  beginning  with  the  thirtieth  of  a  grain,  aod  the 
oaatery  was  applied  to  the  lower  dorsal  and  upper  lumbar  region 
ilia  apine  six  times.     In  less  than  three  month?  she  could  walk  as 
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well  as  she  ever  did,  ami  her  calves,  from  having  measured  each  ooly 
eleven  and  a  half  inches  at  their  largest  circumference,  had  increased 
to  fifteen  inches  in  the  right,  and  fifteen  and  a  half  iu  the  left. 

Electricity  has  been  very  generally  employed  by  those  physicians 
who  have  recognized  the  disease  in  t|uestion.  Thus  Bernhardt  *  reports 
a  case  of  recovery  mainly  through  its  agency,  as  do  also  Eisenlohr,*  a 
csase  from  Friedreich's  clinio  j  Frey,'  three  cases  from  Kussnmul^s  clinie 
in  Freiberg  ;  Seguin,*  several  cases,  in  which  electricity  was  a  part  of 
the  treatment,  and  with  good  results  j  Lincoln,'  complete  rocovery 
after  marked  atrophy  J  Leyden,"  a  bad  case  with  partial  recovery,  ao  m 
to  be  able  to  walk  with  crutches  a  little  better  than  he  oould  before 
treatment ;  and  cases  mentioned  by  Duchenne.' 

In  my  own  practice,  I  have  treated  a  good  many  cases  with  electri- 
city alone — cases  in  which  the  paralysis  and  atrophy  were  limited,  and 
have  rarely  been  disappointed  in  the  results.  lo  one  very  notable  case, 
sent  to  me  by  my  friend  Dr,  Christopher  Johnston,  of  Baltimore,  the 
gastrocnemius  was  rapidly  regenerated  through  the  agency  of  the  inter- 
rupted galvanic  current,  so  that  the  strength  could  be  measured  daily 
by  means  of  an  apparatus  devised  by  the  patient,  and  the  improvement 
accurately  ascertained. 

With  the  electricity,  passive  movements  and  kneading  are  always 
useful,  and  the  patient  should  be  encouraged  to  use  the  affected  mus- 
cles up  to  the  point  of  fatigue,  at  repeated  times  during  the  day. 


e,  Pseudo-hypertrophic  Spinal  Paralysis* 

In  the  former  editions  of  this  work  I  considered  this  disease  undei 

the  head  of  hypertrophy  of  muscular  connectiv  e  tbsue,  although  treating 

of  it  as  one  of  the  affections  of  the  motor  and  trophic  cells  of  the  oord*—. — 

Although  previously  noticed,  the  first  to  thoroughly  investigate  ihe^^ 
condition  wius  Duchenne,*  who  described  it  under  the  name  oi  paraplkgie^^ 
fit/pert rop/iifjue  de  renfance  de  cause  cerebrate.  He  has  since  desigoateclB 
it  ptiralt/sie  paeudo-hypertrophiqtiey  ou  myo-^clhroiique.*      Jaccoud*^^ 

•1  **  Ucber  elne  der  spiniilon  Kinderlilhmung  ahnjiche  AflVctioa  EnriictiBeaer/'  Ard^^^ 
fur  Ptfich'uUrie  nnd  NcrvinkrankKetten^  Baad  iv.,  Heft  2^  1873,  p.  370. 

■  '*  Zqf  Lchre  von  der  acuten  apinaleu  ranilysie,"  Archiv  fur  Pi^chiatrie  u.  t.  if^  -, 
Band  IT.,  1S74,  p.  211). 

'  "  Uebcr  tetnpor&re  ErwachseDer,  die  der  temporiireii  Spmallkhmung  der  Kinder  ajuloi^0 
«ad,  und  von  Myelitis  der  Vorderhoraer  auszagehen  scheinenj"  Berliner  kUnSmehe  IFSr»»- 
th&ntchri/t,  Non.  1-3,  1874. 

*  Op,  cit,,  Cftsea  XIX.,  XX.,  XXII. 

*  **  A  Caae  of  Spinal  Paralysifl  in  an  Adult,  resembling  the  so-called  Infantile  Paral Y 
iis,"  Boei4m  Medical  an*i  Surffical  Journal^  March  25,  1875. 

*  '*KUnikder  Nervenkrankboiten,"  jcweiter  Band,  Berlin,  1875,  p.  199. 
"f  Op.  cii,  p,  458. 

«  "De  r^lectrijation  looilia^e,"  ote,,  Paris,  IB61,  p.  UB, 
>  Archive*  Oenh-ale*,  etc.,  1B6S.  ^'^  Op.  eU.^  p.  1«8. 
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calls  It  scierose  musculnire progresBive  (progressive  muscular  sclerosis). 
Or,  Foster '  terms  it  paralysis  with  apparent  muscular  hypertrophy,  anil 
Barth '  fatty  muscular  atrophy. 

Regarding  the  affection  as  consij^ting  fsst-ntially  in  disease  of  the 
motor  and  trophic  nerve-cells,  and  as  being  manifested  by  hypertrophy 
of  the  muscular  connective  tissue  at  the  expense  of  the  muscular  fibres, 
ve  provisionally  placed  it  in  the  present  chapter,  ^ly  [>er80Dal  ac- 
ntance  with  the  disease  is  limited  to  six  cases,  and  I  am  of  the 
opinion  that  it  is  exceedingly  rare  in  this  country — eleven  other  cashes 
only  having  been  reported  :  one  by  I>rs,  William  IngalU  and  S.  G.  Web- 
ber, of  Boston,*  the  latter  of  whuni,  in  connection  with  llif  history  of 
the  caw,  has  written  a  very  excellent  memoir  on  the  disease  ;  one  by 
Dr.  William  Pepper/  of  Philadelphia  ;  one  by  Dr.  S.  Weir  Mitchell  ; ' 
one  by  Dr.  C.  H.  Drake  ;*  one  by  Dr.  C.  T.  Poore,^  of  New  York  ;  four 
by  Drs.  Steele  and  Kiiigsley,'  of  Missouri ;  and  Iwo  by  Dr.  George  8, 
Gerhard,*  of  Plnladel|>hia.     The  American  ciises  known  to  me  are  thus 

en  teen  in  number. 

Sjonptoms. — The  6rst  nymptom  observed  is  weakness  in  the  lower 
extremilit's,  which  causes  an  inability  to  stand  steadily,  or  tu  walk 
without  stumbling  or  falling.  The  legs  are  separated  widely  in  stand- 
ing or  walking,  and  thus  a  peculiar  character  is  given  to  the  gait, 
which  somewhat  resembles  that  of  a  duck. 

Very  soon  an  eulargement  of  the  calf  of  one  of  the  legs  is  perceived, 
the  other  before  long  is  affected,  and  then  the  mux-hs  uf  the  thisrhs 
an*!  gluteal  region  lx*trome  involved* 

X^  the  child  stands  or  walks,  a  remarkable  incurvation  ot  the  spine 
in  tbelumbo-»<acral  region  is  perceived,  so  that  if,  as  iJurhennc  remarks, 
m  filiunbdine  be  allowed  to  fall  from  the  most  posterior  part  of  the 
spiaotts  process  of  a  vertebni,  it  passes  far  behind  the  sacrum.  lie  eon- 
iiders  this  phenomenon  to  be  due  to  weakness  of  the  erector  muscles  of 
llie  spine.  The  muselos  of  the  trunk  may  become  involved,  as  may  also 
those  of  the  u[>per  extremities — ^the  deltoitls  being  the  first  affected  in 
lb«  majority  of  cases,  and  the  progress  being  much  slower  than  in  llie 

*r  extremities. 
f   "With  the  advance  of  the  hypertrophy  the  paralysis  becomes  more 

i<<  UttJ  8,  18ft9. 

*  **  Beilrft^  xiir  Kcnntniss  (kr  atrophm  tnusctilorcm  Up<imatosa,'*  Arckiv  dtr  tinl' 
nU,  IS7I,  p.  120. 

*  **  A  Cwe  ot  Progre«siT«  MuscuUr  ScteiHisi«,  with  a  Pufwr  on  the  asme,'*  Boiim  Mti^ 
imt  ami  Smryirwt  Jommat^  KoroTubcr  17,  1S70. 

*  **Clial(»l  !>?«•)«•  on  «  Coup  of  Propjft«g|v<»  MuscuUr  Scteposla,''  Ptillsdelptils,  ISTl. 
Pkiiwiitphin  Mfdiioi  Time*,  June  IB  and  Jiilj  1,  1871. 
J%i9*§r9ftkk  Rmif^y  October,  1871. 
iWmkipMa  JMieai  TTmMu  Aiigiiat  29,  1874. 
Xrr  ynrk  Mniimt  Jovrunf,  iunc%  1875. 
HiilAUpAvi  MnHtMd  Timf*,  Octol)cr  16,  1870,  p.  19. 

*  MimM  <aui  XmuvioifiM.  Jmnuar;,  1880. 
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strongly  marked,  and  finally  the  child  ia  confined  to  the  recumbent  poot* 
ure.  Distortions  from  disturbance  of  moscular  equilibrium  may  taka 
place,  and  the  attempt  at  fleition  or  extension  becomes  painful. 

Occasionally  the  skin  over  the  affected  parts  presents  a  peculiar 
mottled  appearance,  such  as  would  be  produced  in  the  healthy 
by  exposure  to  cokL 

After  a  period  which  varies  in  duration  from  two  to  five  or  six  y< 
the  hypertrophied  limbs  may  begin  to  diminish  in  size,  and  eventi 
tbey  put  on  very  much  the  appearance  cxliibited  in  infantile  spinal  pa- 
ralysis. This  does  not  appear  to  be  a  constant  occurrence,  but  is  mark- 
edly exhibited  in  a  case  now  under  my  care.  Sometimes  the  muscles 
which  are  attacked,  as  the  disease  advances  from  the  lower  extremities, 
do  not  become  hypertrophied,  but  on  the  coutraxy  diminish  in  volume 
as  in  infantile  spinal  paralysis.  We  thus  have  in  the  same  individual^ 
some  muscles  paralyzed  with  coexistent  hypertrophy,  while  others  are 
paralyzed  and  atrophied. 

Electric  contractility  is  always  lessened  to  the  induced  current,  but, 
according  to  some  observers,  is  increased  to  the  primary  current.  In 
the  cases  under  my  care,  both  currents  failed  to  cause  the  normal 
amount  of  contraction  in  the  affected  muscles.  The  cutaneous  sensi* 
bility  is  not  aSected. 

The  course  of  the  disease  is  slow,  its  average  duration  being  about^ 
five  or  six  years.     As  it  advances,  there  are  symptoms  indicating  loaai 
of  mental  power,  and  cerebral  disturbance  is  sometimes  also  indii 
by  ocular  troubles  and  pain  in  the  head. 

Death  takes  place  by  the  respiratory  muscles  becoming  implii 
by  exhaustion,  or  by  some  intercurrent  affection. 

Weir  Mitchell,  in  the  Philadelphia  Photographio  Meviete^  for  1871, 
reported  a  case  which  has  recently  been  reSxamined  by  Dr,  George  S 
Gerhard.*  The  most  remarkable  feature  of  the  case,  that  of  a  boy  now 
thirteen  years  old,  is  that  the  tongue  and  all  of  the  facial  muscles,  bat 
particularly  the  temporals,  are  hypertrophied.  His  speech  ia  altered 
from  the  enlargement  of  the  tongue,  and  he  has  some  difficulty  in  taking 
his  food.  There  is  also  a  somewhat  more  than  normal  cardiac  impube. 
As  regards  the  hypertrophy  of  the  facial  muscles  this  case  is  remarka- 
ble, and  would  bo  unique,  but  for  the  occurrence  of  a  like  condition  io  j 
a  case  of  my  own,  in  vvhich  the  left  side  of  the  face  is  hypertrophied- 

In  the  case  which  came  under  my  notice  March  7,  1871^  the  patient,  , 
a  boy  seven  years  old,  exhibited  great  disinclination  to  learn  to  walk.  1 
At  three  years  of  age  he  could  not  stand  longer  than  a  few  seoo&dfl, 
and  even  for  this  time  he  was  obliged  to  spread  the  legs  apart  and  to 
hold  on  to  some  article  of  furniture.     It  was  not  noticed  till  he  was  five 
years  old  that  his  legs  were  larger  than  was  natural.     The  hypertrophy 

*  "  Feeudo-hypertrophio  PtraljalB,"  PMladdphia  Medieal  21in«i,  October  16,  1S7I^ 
p.  8L 


*5  ^"^"^ 


506 


DISEASES  OF  THE  SPINAL  CORD. 


waa  brought  to  me  May  3,  1871,  at  the  suggestion  of  my  friend  Dr. 
Trask,  of  Astoria,  who  accompanied  the  patient.  Seveml  months  pre- 
viously the  child  had  been  noticed  to  fail  frequently  while  at  play  in 
the  house,  and  to  show  weakness  in  the  legs  when  ascending  a  staircase. 
The  parents  were  unable  to  account  for  this  debility,  for,  as  the  father 
assured  me,  the  legs  were  exceedingly  well  developed.  As  the  boy 
stood  in  my  consuking*roomj  I  observed  that  be  separated  his  leg«  to  & 
greater  than  usual  distance,  and  that  as  ho  walked  be  also  kept  them  fal*' 
apart,  and  that  his  gait  w^as  staggering.  As  soon  as  his  trousers  were 
removed,  I  at  once  perceived  the  nature  of  his  disease,  for  the  calves  of 
both  legs  were  bv'pertrophied  to  ao  enormous  extent,  and  the  incurva- 
tion of  the  spine  was  well  marked.  The  electro-muscular  contractility 
was  almost  entirely  abolished  in  the  gastrocnemii  and  aolci  muscles^  and 
notably  lessened  in  the  muscles  of  the  thighs,  the  gluteal  region,  and 
the  back.  These  latter  were  not  hypertrophied.  On  the  contrary,  they 
appeared  to  be  rather  under  than  above  the  normal  size,  and  they  were 
in  a  very  decided  paretic  condition.  Thus,  when  I  requested  him  to 
cross  one  leg  over  the  other  as  he  sat  on  a  chair,  he  was  unable  to  do 
so  without  seizing  hold  of  the  leg  with  his  hands,  and  thus  assisting 
with  their  strength,  and,  as  he  lay  at  full  length  on  his  back  on  the 
floor,  he  could  not  draw  up  his  legs  without  great  trouble,  though  he 
could  flex  the  thighs  with  readiness. 

On  measuring  the  calves  at  their  greatest  dimensions,  1  found  the 
right  to  have  a  circumference  of  twelve  and  a  quarter  inches,  and  the 
left  of  eleven  and  a  half  inches.  The  right  thigh,  at  its  point  of 
greatest  circumference,  measured  but  eleven  and  a  quarter  inches,  and 
the  left  ten  and  three-quarters  inches.  I  savv  this  patient  again  in  the 
course  of  two  months.  The  paralysis  of  the  lower  extremities  had  in- 
creased to  such  an  extent  as  to  cause  walking  to  be  very  difficult.  At 
every  step  he  lifted  the  thigh  almost  to  the  line  of  a  right  angle  with 
the  body,  for  be  had  no  power  to  raise  the  foot.  The  flexors  of  the 
thigh,  upon  the  pelvis,  did  not  therefore  appear  to  be  much  weakened. 
The  calves  were  of  about  the  same  size  as  before.  The  upper  extremi- 
ties were  still  una^ected. 

I  did  not  see  this  case  again  for  nearly  two  years.  The  paralysis 
had  then  so  far  extended  as  to  render  walking  impossible,  but  the  arms 
were  atiB  strong,  and  by  their  means  the  patient  dragged  himself  along 
over  the  floor.  The  calves  had  diminished  in  shee,  and  the  extensor 
muscles  of  the  foot  had  become  atrophied  to  such  an  extent  as  to  allow 
of  the  permanent  elevation  of  the  heels  by  the  uncompensated  aetioQ 
of  the  still  incomplately-paralyzed  gastrocnemii  and  solei.  Tlie  thighs 
were  now  hypertrophied,  as  were  also  the  glutei  muscles. 

Accurately  n^easured,  the  circumferenoe  of  the  calves  was,  for  the 
right,  eisrht  and  a  half  inches,  a  loss  of  three  and  three-quarters  inches ; 
tir  J  '.>r  the  ^eft,  eight  and  a  quarter  inches,  a  loss  of  three  and  a  quarter 
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mebea.  On  the  other  hand,  the  right  thigh  measured,  at  its  largest 
part,  fifteen  inches,  an  increase  of  three  and  three-quarters  inches;  and 
the  left  fourteen  and  three-quarters  inches,  an  increase  of  four  inches, 

1  saw  this  patient  again  in  the  summer  of  1874,  a  year  after  the  last 
viait,  when,  in  order  to  allow  of  his  wearing  a  shoe,  I  divided  the  right 
tendo-achiltis,  with  the  result  of  bringing  down  the  heel  and  penna* 
nentlj  relieving  the  extreme  condition  of  talipes  equlnus  which  existed. 
*rhe  calves  had  undergone  still  further  atrophy,  and  the  thighs  were 
likewise  beginning  to  slirink.  There  was  a  slight  disposition  to  a  con- 
traction of  the  flexors  of  the  thighs,  and  the  upper  extremities  were  be- 
coming paretic. 

A  year  subsequently  (July,  1875)  I  again  saw  this  patient.     He  had 

(hen  been  using  a  steel  apparatus,  which  enabled  him  to  stand,  or  rather 

the  apparatus  stood,  and,  being  strong,  supported  the  completely-para- 

patient.     The  calves  now  measured,  the  right  eight  inches,  and 

left  eight  and  a  quarter  inches  in  circumference— a  loss  from  the 
fint  measurements  of  four  and  a  quarter  inches  and  three  and  a  quarter 
toobes  respectively.  The  thighs  had  also  lost  greatl}'  from  their  hyper* 
trophied  condition  of  two  years  before.  The  right  now  measured,  at 
ita  iargost  part,  ten  and  a  half  inches,  a  loss  of  five  inches,  and  the  left 

inches,  a  loss  of  four  and  three-quarters  inches. 

e  upper  extremities  were  decidedly  weaker  than  they  were  a  year 
^b,  but  there  was  as  yet  no  hypertrophy.  The  patient  oould  not  even 
•it  without  support,  and  there  was  notable  weakness  of  the  muscles 
which  maintain  the  erect  position  of  the  head. 

Throughout  the  whole  of  the  period  during  which  this  patient  has 
been  under  my  observation,  the  miud  has  remained  clear,  and  the  gen- 
eral health  has  been  excellent,  circulation,  respiration,  digestion,  and 
nnnatioD,  all  being  well  perfonned.  The  cutaneous  tactile  sensibility 
and  the  sensibility  to  pain  have  not  been  in  the  least  weakened. 

While  thesf'  pages  are  going  through  the  presfli,  I  have  again  (De- 
flMiber  2,  1h75)  examined  this  patient,  whose  general  health  began  to 
iliow  algnii  cif  giving  way.  To  my  astonishment,  a  feature  presented 
kaalf  which  ihun  far  is  entirely  cxccptionaL  A  second  8t.ige  of  hyper* 
trophy  h  g^'ing  on  ;  the  calves  now  measure,  the  right  ten  inches,  and 
the  left  ten  and  a  quarter.  The  thighs  were  not  measured,  but  were 
very  considerably  larger  than  when  I  lust  8aw  them  ;  and  the  father,  a 
werj  intelligent  gentleman,  naid  that  the  enlargement  in  the  lower  ex- 
Ifviiiitiea  ha<i  been  going  on  for  two  or  three  month k.  ITie  left  side  of 
tlui  faee  wa.<  decidedly  larger  than  the  right.  The  patient  was  still 
mtable  to  walk,  staniL,  or  sit  alone,  but  waa  comparalively  strong  In 
Um  lima,  anii  in  good  general  health.      His  mind  waa  remarkably 

At  all  my  examinations  except  the  l:i!*t  two,  1  remove<i,  by  means 
of   Dticlu^ne*s  trocar,   portions  of  the  bypertrophied  and  atrophied 
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muscles,  the  resalts  of  the  examination  of  which  will  he  given  under 
the  head  of  the  morbid  anatomy. 

Quite  recently  Dr.  E.  B,  Richardson,  of  Mount  Sterling,  Kentucky, 
has  given  me  the  details,  with  photographs,  of  an  interesting  case  of  the 
disease  under  notice.  The  patient,  a  boy,  is  eight  years  of  age,  of 
average  intelligenee,  though  not  capable  of  prolonged  mental  exertion. 
The  disease  is  of  several  years'  duration,  and  he  is  slowly  getting  worse. 
Hi»  locomotion  is  peculiar  ;  usually  he  walks  with  his  hands  grasping 
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the  front  of  the  Ihijjhs,  and  his  legs  are  drawn  up  suddenly  as  if  with 
strings  fastened  to  hia  back.  In  ascending  a  staircase,  he  does  so  with 
his  handn  on  his  thighs,  and  the  same  foot  is  always  advanced  first,  and 
not  each  alternately.  If  sitting  dowu,  he  raises  himself  by  claspini^  the 
thighs  strongly  ;  otherwise  he  cannot  get  up  at  all. 

The  bny-8  father  is  a  strong  and  robust  man  ;  his  mother  is  delicate, 
and  has  had  seven  children,  of  whom  three  are  younger  than  the  pa- 
tient.   In  two,  at  leaat,  of  the  other  children  there  is  some  enlargement 
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the  gaatrocnemii  musclca  and  a  general  emaoiateri  appearance  of  the 
upper  extremities.     With  the  birth  of  the  last  child  the  mother  had 
pueq>eraJ  mania,  and,  June  23d,  had  not  fully  recovered.     She  had  a 
fr  and  a  brother  who  were  insane,  and  there  is  incurable  insanity  in 
Lteral  branches  of  her  family. 
Fig.  53,  from  a  photograph,  showB  well  the  atrophy  of  the  trunk 
and  upper  extremities,  the  spinal  curve,  and  the  hypertrophy  of  the  gaa- 
trocnemii muscles.     Fig.  54  exhibits  the  remarkable  pot^ition  assumed 
by  the  patient  just  as  he  is  about  to  rise  from  the  sitting  posture.     The 
atrophy  of  the  muscles  of  the  chest  and  abdomen  is  also  shown. 
B        CaUiBas. — The  disease  is  one  which  is  almost  entirely  confined  to 
^■pMldren,  and  boys  are  more  liable  than  girls.     Nevertheless,  it  is  not  a 
^Rbease  peculiar  to  very  early  infancy.     Of  thirteen  eases  observed  by 
Daehenne,  six  are  stated  to  have  Ix^giin  in  first  infancy,  while  in  seven 

>lhe  inception  occurred  at  from  two  to  ten  yeare.  Cases  have  also  beeti 
reported  as  occurring  in  adults.  From  a  table  containing  an  analysis 
of  farty-one  cases  given  by  Dr.  Webber,  in  his  paper  already  cited,  it 
appears  that  in  one  case  the  patient  was  twenty-six  when  tlie  disease 
began,  in  one  a  few  years  under  forty,  and  in  one  about  twenty- 
tkghU 

DncbeiUM  expresses  the  opinion  that  a  hereditary  tendency  some- 
limea  exists,  and  this  appears  to  be  the  fact.  Of  the  cases  analyzed  by 
Poore,  in  two,  a  maternal  uncle  and  aunt  had  the  disease  ;  in  one.  three 
maternal  uncles  and  aunts  were  affecto^l  ;  in  one,  one  maternal  uncle 
and  one  half-uncle  ;  in  one,  three  maternal  half- brothers  ;  and  in  on€v 
a  maternal  half-brother,  three  maternal  uncles,  and  other  members  on 
the  moUier^s  side. 

>The  disease  does  not  appear,  therefore,  to  be  transmitted  directly 
from  parent  to  oflFspring,  but  is  a  marked  example  of  atavism.  The 
descent  is  always  from  the  motber^s  side. 
Aa  to  exciting  causes,  little  or  nothing  is  known.  In  none  of  my 
cittMt  eould  any  reasonable  explanation  of  its  etiology  be  given.  There 
ia  iOOie  reason  for  ascribing  it  occasionally  to  exposure  to  cold  an<l 
duBpnees,  and  to  antecedent  febrile  diseases. 

UagltQldB. — 'Hie  only  affection  at  all  resembling  that  under  consid* 

eiBCion  is  simple  muscular  hypertrophy  due  to  an  excessive  supply  of 

blood  being  sent  to  a  part  of  the  body.     The  histories  stkI  phenomena 

K  of  tlie  tvo  disnnlcrs  are,  however,  so  very  different,  that  I  do  not  see 

^Hnupy  error  can  arise  in  making  a  diagnosis  between  them.     Never- 

^fft/iSh  i^  ^  tolerablf  oertain  that  mistakes  on  this  point  have  been 

nadew    Thus,  such  cases  as  the  one  reported  by  Mr.  Afaunder/  which 

waa  elcariy  one  of  muscular  hypertrophy  possessing  no  analogies  with 

Um  disaaae  under  consideration,  have  to  my  knowledge  been  regarded 

as  inataaces  of  the  dist*asc  under  notice. 

1  JitJkal  Timm  ami  OiMitt^  Uftrcb  27,  ISS9. 
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Ducbennc,*  under  tbis  head,  gives  very  elaborate  directions  for  tlia 
discrimination  of  cnaes  of  pseudo-hypertropliic  paralysis  from  those  of 
progressive  muscular  atrophy  occurring'  in  infants,  infantile  paralyflt%^ 
and  the  t^rdy  developinent  of  the  cotJrdinative  and  motor  functions  in 
young  childi'en.  But  it  appears  to  me  that  very  slight  inquiry  and  ex- 
atnination  will  sulTice  to  make  errors  in  regard  to  any  of  those  condi- 
tions almost  impossible  on  the  part  of  any  one  capable  of  distinguish- 
ing one  disease  from  another. 

Prognosis. — The  prognosis  is  unfavorable*  Two  cases  of  reooveiy 
are  related  by  Duchenne,  and  other  observers  have  reported  improve^ i 
ments,  but  the  tendency  is  to  death,  though  life  may  be  prolonged 
many  years  not%vithstanding  the  gradual  advance  of  the  disease.  And' 
yet  the  fatal  result  is  rarely  directly  due  to  the  disease  itself.  Some 
intercurrent  adection  ensues,  and  the  vital  power  being  enfeebled  can- 
not resist  effectually  the  new  disorder.  Thus  death  occurred  in  my 
first  ease  by  pneumonia;  and  of  thirteen  cases  referred  to  by  Poore,  in 
which  the  tem^ination  is  given,  not  one  died  directly  of  the  disease. 

Morbid  Anatomy  and  Pathology*— Five  years  ago,  in  the  first  edi- 
tion of  this  work,  I  wrote  as  follows  :  "Tlie  spinal  cord  has  only  been 
examined  in  one  case — that  of  Eulenburg,  by  Cohnheim — and  no  lesion 
was  discovered.  We  are  not,  from  this  negative  result,  to  infer  that 
changes  had  not  taken  place.  About  the  same  time  observers  were 
everywhere  declaring  that  in  pfDgressive  muscular  atrophy,  organic  in- 
fantile paralysis,  and  locomotor  ataxia,  there  were  no  central  lesions.  I 
have  no  doubt  that  careful  microscopic  examination  of  the  spinal  cord, 
after  the  nmnner  of  Dr.  Lockhart  Clarke,  will  result  in  the  detection  of 
atrophy  and  degeneration  of  nerve-cells  in  cases  of  hypertrophy  of 
muscular  connective  tissue.'^ 

Since  that  time  examinations  of  the  spinal  cord  have  been  aooom*^ 
plished  by  several  observers,  and  I  think  it  will  be  rendered  apparent 
from  the  following  remarks  that  the  prophecy  then  ventured  has  been 
measurably  fulfilled  and  notably  by  the  distinguished  physician  and 
histologist  to  whom  reference  was  specially  made.  I  shall  endeavor  to 
place  the  results  of  these  examinations  before  the  reader,  and  to  statd 
the  conclusions  which,  in  my  opinion,  are  to  be  derived  from  them. 

Eulenburg's  case,  above  referred  to,  was  the  first  in  which  the  ffpinal 
cord  was  examined;  the  investigation  was  conducted  by  C'Ohnheim,*  and* 
the  spinal  cord  was  found  to  be  healthy.  But  as  Charcot  *  admits,  in 
bringing  forward  this  case,  the  method  of  examination  was  imperfect 
and  of  such  a  character  that  ''  delicate  lesions  such  as  atrophy  of  the 
motor  colls  and  sclerosis  of  the  anterior  horns  of  gray  matter  might 

'  Op.  dL,  ond  "De  rdlectrisatbn  localk^e,"  troiaiferoe  Edition,  Paris,  1872,  p.  (JOS. 

*  VerhaaJiunfftn  der  Bfrliner  medicinUcAm  QftlUckaft^  Berlin,  l«6tt,  H.  u.,  p.  IM 
Also  CansUtt's  Jahmbericht,  H.  ii.,  1866,  p.  261. 

•  "  Le^QB  8UP  les  maladies  da  gTStinie  nerveux,"  troiai^ine  fts^'iciile,  1874»  p.  MO 
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bavo  escaped  obBetration."    We  may,  therefore,  with  entire  propriety 
set  the  results  aside,  as  teaching  us  nothing  definite  on  the  subject. 

W,  Mttller*  reports  the  eKamination  of  the  spinal  cord  in  a  case  of 
the  disease  under  notice,  whichj  however,  was  complicated  with  pro- 
found cerebral  disease.  He  found  gray  degeneration  of  the  lateral 
coliimiiB  and  atrophy  of  the  nerve-cells  of  the  anterior  horns  of  gray 
matter. 

Mr.  W.  B.  Kestevan,  who  had  previously  reported '  three  so-called 
GBses  of  pseudo-hyf>ertrophic  paralysis  associated  with  imbecility,  subse* 
qii0iitly  examined  the  brain  and  spinal  cord  of  one  of  them  who,  besides 
the  mental  weakness,  was  subject  to  epilepsy.  The  investigation  was 
almost  entirely  confined  to  the  brain  and  is  reported  *  in  such  general 
terms  that  it  is  difficult  to  ascertain  to  what  part  of  the  cerebro-spinal 
axis  the  remarks  apply.  And  the  plate  which  accompanies  the  paper  is 
so  imperfectly  described  that  it  is  impossible  to  determine  what  part  of 
the  brain  or  spinal  cord  it  represents,  oi*  even  to  which  of  these  organs 
it  relates. 

Nevertheless,  it  is  stated  that  the  perivascular  canals  were  enlarged, 
tb^t  there  was  granular  degeneration,  and  that  the  nerve-ceUs  of  the 
hrain  and  spinal  cord  were  normal.  On  account  of  the  insufficiency  of 
the  details,  as  well  as  for  the  reasons  that  the  brain-disease  was  evi- 
dently the  primary  affection,  and  that  it  is  exceedingly  doubtful  from 
tlie  description  given  that  the  case  was  one  of  pseu do-hype rtrophio 
|iualjata  at  all,  it  is  not  in  this  connection  entitled  to  much  if  any 
weight. 

Then  Dr.  Barth  *  had  the  opportunity  of  examiDing  the  cord  in  the 
Okse  of  a  man  forty-four  years  old  who  had  sulFered  from  the  8>'mptoma 
of  pteoido-hypertrophio  paralysis.  The  loss  of  power  was  first  raani* 
foded  in  the  lower  extremities,  and  was  in  the  early  stage  accompanied 
with  atrophy  as  in  Dr.  Peppej-'s  case.  After  a  time,  however,  the 
shrunken  muscles  began  to  enlarge,  and  when  the  patient  died  had  at- 
tained to  a  great  ^ize.  Examination  made  of  them  established  the  fact 
that  they  exhibited  the  lesions  charaoteristic  of  the  disease — lesions  to 

icfa  attention  will  presently  be  directed. 

The  lateral  columns  of  the  cord  were  in  a  state  of  sclerosb  from  the 
hordetr  of  the  cervical  enlargement  to  the  lower  part  of  the  lum- 
hitf  region.    The  anterior  horns  of  gray  matter  were  greatly  atropbiod 

1  *  Ba  F«I]  von  umicbrlebaier  tfu»kel«A trophic  mit  intCTStitietler  Upomfttose,'*  Bd^ 
#%v  mm paikohfutkm  Anaiomi*  und  PHynoto^  d$$  mmtehliehtn  Jiiiettnm»k»t  Eefl  1L, 


*  **Cisei  of  MeDtal  Imbecility  M«oekt«d  with  *  DaebeDoe's  FarftlTsts  *  or  Pieado-hyp 

IfoseiUAr  ParaljsiA,"  Journal  of  M«ntai  SeienM^  April,  1870,  p.  41. 
f  **^  Mtoroseopical  Anatomj  of  the  Brft!ji  uid  Spin&I  Cord  Id  &  Quo  of  Imbecility  aasoi. 
Dochenne^A  Pur^jsiA,"  Journal  of  Menial  ScUnct^  Ja&iiu7»  16?1,  p.  6&3. 
lur  Keantniflt  der  Atrophia  muAcaloram  llpom&toflA,"  AreMw  der  fftil 
r.  r^dfif^,  isn,  p.  120. 
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and  many  of  the  nerve-cells  had  disappeared,  while  those  that  remain 
were  shrunkcni. 

Still  later  Charcot  *  minutely  examined  the  cord  in  the  case  of  a 
patient  of  Diichenne*8>  who  had  died  of  an  intercurrent  affection 
while  the  subject  of  pseudo-hy]>erlrophic  paralysis.  The  results  were 
absolutely  negative.  The  antero-lateral  and  posterior  columns  were 
in  a  state  of  perfect  integrity,  and  the  gray  matter  which  was  made 
the  special  object  of  investigation  presented  no  trace  of  alteration. 
The  anterior  horns  were  neither  atrophied  nor  deformed,  the  neuroglia 
possessed  its  ordinary  transparency,  and  the  motor  cells,  in  number 
normal,  exhibited  no  deviation  from  the  physiological  type. 

Last  of  all.  Dr.  Lockhart  Clarke*  has  given  the  details  of  his  invee- 
ligation  into  the  morbid  anatomy  of  the  spinal  cord  in  a  case  of  pseudo- 
hypertrophic paralysis.  He  ascertained  that  the  spinal  cord  presented 
various  changes  throughout  the  cervical,  dorsal,  and  lumbar  regions. 
The  most  important  was  the  disintegration  of  the  gray  substance  of 
the  anterior,  lower,  and  central  portions  of  each  lateral  half.  In  some 
places  this  had  occurred,  chiefly  around  the  vessels,  but  in  others  it  in- 
volved extensive  areas  ;  about  the  level  of  the  last  dorsal  nerves  it  had 
amounted  to  almost  total  destruction  of  gray  matter  on  each  side  be- 
tween the  posterior  vesicular  columns.  Other  changes,  as  disintegra- 
tion of  the  nerve-roots,  commencing  sclerosis  of  the  lateral  and  poste- ' 
rior  columns,  destruction  of  the  white  commissure  in  various  places, 
dilatation  of  vessels  and  extravasations,  were  noticed. 

We  therefore  perceive  that  in  two  casos^^ — Cohnheim's,  which,  for 
reasons  stated,  we  may  disregard,  and  Charcot's^there  were  no  losiona 
found  in  the  cord ;  while  in  three — Mtlller's,  Barth's,  and  Clarke^a — 
the  anterior  horns  of  gray  matter  were  found  more  or  less  diseasecL 
Charcot  argues  very  unphilosophically  against  the  legitimate  deduction 
to  be  drawn  from  these  cases,  and,  basing  his  opinion  en  his  own  inves- 
tigations, which  led  to  nc^gative  results,  contends  that  the  spinal  cord  is 
not  the  seat  of  the  lesion  which  causes  the  symptoms  of  pseudo-hyper- 
trophic  paralysis. 

But  what  weight  is  to  be  attached  to  his  iaotated  case  when  we  coo- 
sider  the  results  obtained  by  Miiller,  Barth,  and  Lockhart  Clarke,  and 
compare  them  with  the  phenomena  of  the  disease  in  question,  may  be 
determined  by  reference  to  a  memoir,  published  in  a  number  of  the 
same  journal  for  the  same  year  that  contained  his  own  paper.  No  one 
has  contended  more  energetically  and  with  greater  success  than  M,  Char- 
cot, for  the  view  that  infantile  spinal  paralysis  is  a  disease,  the  seat  of 
which  is  in  Che  anterior  horns  of  gray  matter  of  the  spinal  cord.     Now, 

I  ^'N^te  8ur  I'^tnl  anatomique  dds  mnaolea  et  de  U  moeUe  dpinidre  daiis  uii  c«s  d«  partr 
Ijflte  pgoudo-bypertropliiqne,*"  ^rcAlMt  d«  PhynologU^  M&tb,  1872,  p.  228, 

>  "  On  ft  Co^e  of  P^udo-Hjpcrtropliic  Huscalar  Pftr&ljsU,"  iMiffyCMrwrgUal  TVwm 
oeftofu,  Tol.  xlrii.,  1S74,  p. 
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tho  memoir  *  in  question  details  very  minutely  the  state  of  the  muscles 
of  a  patient  affected  from  birth  with  double  talipes  varus,  and  it  is 
shown  that  they  were  in  precisely  such  a  condition  as  are  the  affected 
muBdes  of  a  patient  the  subject  of  infantile  spinal  paralysis,  and  yet 
Ihe  most  thorough  and  careful  examination  of  properly-prepared  sec- 
tions of  the  spinal  cord,  taken  from  the  whole  lumbo-dorsal  region,  failed 
to  show  the  slightest  deviation  in  any  respect  from  the  normal  standard. 

In  another  memoir,  on  a  similar  subject,'  with  a  like  condition  of  the 
muscles,  one  whole  lateral  half  of  the  cord  was  atrophied  and  the  nerve- 
cells  of  the  antero-cxtemal  group  had  entirely  disappeared. 

Doubtless  M.  Charcot  will  admit  that  the  positive  evidence  of  Bf. 
Dejerine  is  more  convincing  in  the  matter  of  intra-uterine  infantile  pa- 
ralysis than  the  negative  testimony  of  MM,  Coyne  and  Troisier,  In 
tkis  he  would  certainly  be  logical,  and  I  am  disposed  to  accord  like  pre- 
cedence to  the  investigations  and  aflimiative  results  of  Muller,  Barth, 
and  Clarke,  in  comparison  with  the  negative  results  of  M.  Charcot's  ex- 
•mi  nation. 

In  Mflller's,  Barth's,  and  Clarke's  cases,  the  lesions  were  not  limited 
to  the  anterior  tract  of  gray  matter,  but  neither  were  the  phenomena 
thofi^  of  simple  uncomplicated  pseudo-hypcrtrophic  spinal  paralysis. 

I  think,  therefore,  that,  in  the  present  state  of  our  knowledge,  we  are 
warranted  in  at  least  pro^dsionally  accepting  the  view  that  the  anterior 
timet  of  gray  matter  is  the  seat  of  lesion  in  pseudo-hypertrophio  spinal 
paimlysis. 

Another  very  important  point  in  the  morbid  anatomy  of  pseudo* 
bypeitrophio  spinal  paralysis  relates  to  the  condition  of  the  affected 
muscles.     Here  there  is  a  tolerable  uniformity  of  views. 

In  the  first  stage  there  may  be — as  Pepper  has  shown^  and  us  my 
aeoond  case  likewise  exhibits — atrophy  of  the  muscles  instead  of  hyper- 
trophy. A  microscopical  examination  shows  the  transverse  striffi  to  be 
In  prooeas  of  disappearing,  and  in  some  of  the  fibriUff>^  to  have  altogether 
Ifooe. 

The  connective  tissue  already  shows  a  tendency  to  proliferation,  but 
there  is  ms  yet  no  trace  of  that  fatty  degeneration  and  deposit  winch 
sftorward  becomes  the  most  striking  pat  bo-anatomical  feature  of  the 
dfaeAA6.  In  the  case  which  I  have  detailed,  a  portion  of  tlie  primarily* 
atrophied  left  rectus  femoris  muscle  was  removed  by  Duchenne's  trocar, 
and,  examined  with  a  fourth-inch  objective,  presented  the  appearance 
«boTi»  described.  In  Pepper's  case  not  a  single  fibril  of  the  deltoid 
mittde  which  he  examined  exhibited  evidence  of  fatty  degeneration, 
Ihottgh  the  connective  tissue  was  very  greatly  in  excess  of  the  normal 

*  **  Fitd  bot  TMiis  coogefiuUl  double,  Exunen  do  U  ino^Uo  Apiui^re,*'  par  IQI.  Coyna 
•I  TroWcr,  ArtKipm  tk  FhjMo^oyit,  1871-72,  p.  665. 

*  **  Kolm  mr  r4tal  de  U  tQo«ll«  6pLnidre  don*  un  cu  dc  pied  bot  4qutu,**  ptr  J.  D* 
AnM^m  it  Ph^tioiogu,  No.  i,  Vmra,  AviU,  1875,  p.  2Sa. 
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proportion,  and  in  places  there  were  small  collections  ol   minute 
globules  or  refracting'  granules. 

But  in  the  hjpertrophied  muscles  there  is  not  only  fatty  degenera- 
tion of  the  muscular  tissue,  Lut  there  is  fatty  deposit  between  the 
fibrillar,  and  a  still  more  notably-increased  development  of  the  CQEmective 
tissue.  As  the  process  advances,  the  fibrillae  in  great  part  disappear, 
fat  and  connective  tissue  crowding  them  out  as  it  were,  and  eventually 
even  this  latter  is  in  a  great  measure  replaced  by  fat-vesicles.  The 
muscle  is  now  at  its  most  advanced  stage  of  hypertrophy.  But  the 
process  is  not  yet  complete,  for  a  stage  of  secondary  atrophy  begins, 
the  fat  is  absorbed,  and  finally  nothing  is  left  but  a  few  degenerated 
muscular  fibril]®  and  a  mass  of  cohnective  tissue. 

There  is  thus  in  the  first  place  simply  a  change  in  the  muiSCYtki 
fibrillar  characterized  by  a  disappearance  of  the  transverse  striae.  Thia 
is  probably  the  first  stage  of  the  fatty  degeneration,  which  is  afterward 
manifested  unmistakably.  At  the  same  time  the  connective  tissue  be- 
tween the  bundles  of  fibrilhe  and  the  fibrilhe  themselves^  is  increased  in 
amount.  Then  the  disintegration  of  the  muscular  fibrillae  becomes 
more  evident,  the  connective  tissue  is  still  more  increased,  and  fat*veai- 
olea  make  their  appearance  between  the  fibrillse  and  the  bundles  of 
fibres.  Finally^  the  muscular  tissue  mostly  disappears,  the  fat  is  ab- 
sorbed, and  connective  tissue,  with  perhaps  a  few  fibrilhe,  in  a  more  oi 
less  advanced  stage  of  degeneration,  is  all  that  remains. 

In  those  cases  in  which  there  is  no  primary  atrophy  of  the  muscles, 
the  6r$t  stage,  as  described  above,  is  of  course  wanting.  ^^M 

Relative  to  the  pathology  of  pseud o-hypertrophio  spinal  paralyid^l 
there  is,  as  already  stated,  very  decided  difference  of  opinion.  Du- 
chenne  is  undecided.  Charcot  regards  the  muscular  lesion  the  essential 
one — ^the  spinal,  when  such  has  been  discovered,  being  accidentaL  Fried- 
reich '  is  of  like  opinion  as  regards  the  seat  of  the  disease,  but  consid- 
ers the  alTection  in  question  identical  in  character  with  progressive  mus- 
cular atrophy  ;  and  Pepper,  who,  at  the  date  of  his  writing,  had  only 
Cohnheim's  imperfectly  examined  case  before  him,  is  apparently  dis- 
posed to  look  upon  the  condition  of  the  muscles  as  primarj^;  and  on  the 
other  hand,  Mtliler,  Barth,  and  Lockhart  Clarke,  consider  the  epiaal 
lesion  the  primary,  and  tbe  muscular  the  secondary  affection.  In  this 
view  I  have  already  expressed  my  concurrence. 

And  I  am  disposed  to  agree  with  the  view  of  Friedreich  above  re- 
ferred to,  which  affirms  the  similarity  existing  between  pseudo-hyper- 
trophic  spinal  paralysis  and  progressive  muscular  atrophy.  This  simi- 
larity I  would  not,  however,  attribute  to  the  mere  circumstance  that 
there  is  an  analogy  between  the  states  of  the  muscles  in  the  two  dis- 
eases, but  rather  to  the  fact  that  the  spinal  cord  is  the  primary  seat  of 

'  "  tJeber  progressive  Maskelatrophie ;  ueber  wthrt  ond  fBlaohc  Maakelhji>eitro|»Ui^" 
B^rliiif  1873. 
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the  morbid  process  in  both,  and  tbat  this  process  is  inflammaljon  of  the 
motor  and  trophic  cells  of  the  anterior  tract  of  gray  matter.  At  the 
nine  time,  as  the  diseases  are  not  identical,  there  is  an  element  of  ori- 
ginal dilTerence,  the  mature  of  which  science  has  not  jet  been  able  to 
unravel. 

Treatment. — Duchenne,  as  we  have  seen,  succeeded  in  curing  two 
cases  in  their  incipiency,  with  the  faradaic  current.  Authors  are  agreed 
tKat  if  any  thing  is  likely  to  prove  successful,  it  is  electricity  in  some 
one  of  its  forms,  and  all  cases  have  been  treated  with  this  agent*  Thus 
Lr,  however,  not  only  is  there  no  record  of  another  cure,  but  there  is 
larcely  the  mention  of  even  slight  improvement.  The  disease  has 
gone  on  slowly  but  certainly  in  its  progress,  unchecked  by  therapeutical 
meuures. 

Still  we  are  not,  on  that  account,  to  despair.  I  would  reoomraend 
the  primary  or  galvanic  current  to  the  spine,  the  actual  cautery  to  that 
part  of  the  spine  corresponding  to  the  diseased  portion  of  the  cord  as 
determined  by  the  muscular  troubles,  faradization  of  the  affected  mus- 
cles with  as  strong  ourrenta  as  the  patient  can  bear — kneading,  the 
application  of  heat,  and  iu  general  those  measures  which  have  been 
recommended  for  infantile  spinal  paralysis.  Benedict  *  has  treated  ^re 
osaes  with  the  primary  current  to  the  back,  and  three  of  them  with  the 
indnoed  current  to  the  affected  muscles.  These  cases  were  improved. 
In  neither  of  my  cases  was  there  any  check  to  the  advance  of  the  dis- 
ease, though  both  forms  of  electricity  were  assiduously  employed. 

Internally,  strychnia,  iron,  and  phosphorus,  may  be  used,  and  beuo- 
fit  may  be  derived  from  their  tonic  virtues. 


2.  Inflammation  of  the  Motor  CdU, 

^110  far,  only  one  disease  of  this  dass  has  been  differentiated,  and 
%  obaraoierized  by  paralyab  of  the  parts  involved,  without  atrophy. 

a.    GloMO-Lahto- Laryngeal  ParulysU. 

Hie  first  explicit  account  of  this  very  remarkable  disease  is  that  of 
Ducheone,*  who,  in  consideration  of  the  tendency  of  the  morbid  pro- 
eeoB  to  advance  unchecked,  and  of  the  parts  affected,  designated  it 
^progressive  muscular  paralysis  of  the  tongue,  the  veil  of  the  palate, 
AOd  ike  lips."  The  consequences  of  this  condition,  as  pointed  out  by 
Doohenne,  are  difBcultiea  of  articulation  and  of  deglutition,  and  at  a 
Iftto  period  of  the  disease  frequent  attacks  of  strangulation,  during 
one  of  which  the  patient  may  die  ;  or  death  may  result  either  from  in* 
ilion  or  syncope. 
But,  although  Duohenne  was  the  first  to  give  &  ^rstematic  descrip 

'  "  EwiPO-lhemple,*'  Wlcn,  18«8,  p.  18«. 

•  *  0*  r^l«etrlMtioft  loc&lia^e/*  «to„  deoxMnt  Aditioa,  PtHa,  U^l,  p,  631 
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tion  of  the  affection,  it  was  observed  by  Dr.  F.  W.  Robmaon,  in  lS^$i] 
who  thus  writes  to  Sir  Charles  Bell:  *    "In  coosequence  of  your  impoi^^ 
tant  discoveries  rekting^  to  the  nerves,  Iain  particularly  desirous  to  limv«] 
your  opinion  in  the  following  case;   The  invalid  is  an  unmarried  lady,j 
nearly  seventy  years  of  age,  who  has  enjoyed  uninterrupted  good  bealtb' 
up  to  the  present  illness.     She  has  had  occasional  short  attacks  of  gouty 
rhetimatism  in  both  feet  and  also  in  the  knees,  of  very  short  duration. 
From  the  first  of  her  complaining  up  to  the  present  moment,  she  has 
been  free  from  headache,  and  from  pain,  numbness,  or  debility  of  the 
^limbs.     The  vision  and  hearing  are  natural,  the  appetite  good  ;  the 

>wels  regular,  and  the  sleep  natural.     In  short,  there  is  not  the  slight 
deviation  from  sound  health  except  in  the  particulars  I  shall  relatOt 

"Some  few  months  ago  she  had  some  difficulty  in  using  the  tongii«^ 
and  in  expressing  particular  words*  This  difficulty  has  gradually  In- 
creased, and  now  she  cannot  protrude  the  tongue  or  oven  move  it.  She 
has  lost  her  spoecli  altogether,  The  tongue  itself  is  soft  and  pulpy,  but 
it  retains  its  sense  of  taste  and  of  feeling.  The  deglutition  is  impaired, 
and  occasioually  she  is  distressed  with  a  sense  of  suflfocation  in  attempt- 
ing to  swallow  food,  which  now  she  is  obliged  to  do  with  great  care. 
She  cannot  hack  up  any  thing  from  the  throat  nor  draw  any  thing  from 
the  posterior  nares  by  a  back  draught.  The  features  of  the  face  are' 
quite  natural,  and  the  skin  retains  its  feeling.  The  saliva  occasionally 
flows  from  the  mouth," 

Tills  is  certainly  a  very  accurate  description  of  a  case  which,  although 
its  real  nature  was  not  recognized  at  the  time,  was  undoubtedly  an  in- 
stance of  the  disease  under  notice. 

Then  Trousseau  in  1841,  just  twenty  years  before  the  publication  of 
Duchenne's  account,  recognized  it  as  an  affection  he  had  not  previoualy, 
seen,  and  wrote  a  memorandum  of  the  existing  phenomena**  Trousseau 
named  the  disease  glosso-laryngeal  paralysis,  in  his  lecture  on  the  sub- 
ject, and  this  was  afterward  amplified  by  Duchenne  into  glosso-labio- 
laryngeal  paralysis.  Many  cases  have  been  subsequently  reported,  andj 
descriptions  of  the  alTection  given,  but  no  one  has  added  any  thing 
the  graphio  symptomatology  of  Duchenne. 

Fifteen  cases  of  the  disease  have  come  under  my  observation  during 
the  past  ten  years. 

Symptoma,— It  rarely  happens  that  patients  seek  medical  advice  for 
the  initial  symptoms  of  the  disease  under  notice.  We  are  therefore,  in 
general,  obliged  to  rely  on  their  accounts  of  the  order  and  progress  ol 
the  symptoms.  In  one  instance  only — and  this  patient  is  still  uodef^ 
treatment^ — have  I  had  the  opportunity  of  observing  a  case  from  a  very 
early  point  in  the  course  of  the  disease. 

The  first  evidence  of  disease,  which  in  the  majority  of  instanees  a^ 

I  '*  The  Nervoua  System  of  the  Human  Body,"  London,  laSO,  p.  oxviL 
*  "Lefitureg  on  Clioical  Medicine,"  Baare's  traaaUiioo,  p.  117. 
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InoU  the  attention  o!  the  pat^ent^  is  a  alight  difficulty  of  arttoulation, 
due  to  a  want  of  rapidity  and  exactness  in  the  movements  of  the  tongue. 
This  cireumstance  occurred  in  eleven  of  my  cases.  In  the  others  the 
symptom  first  noticed  was  a  tendency  in  the  lips  to  remain  separate, 
and  the  consequent  necessity  of  using  some  degree  of  mental  action  to 
keep  them  closed.  In  a  short  time  the  restraint  in  the  motions  of  the 
tongue  becomes  more  distinctly  marked,  and  it  is  especially  character- 
ized by  an  inability  to  raise  the  extremity  to  the  roof  of  the  mouthy  or 
to  press  it  against  the  upper  teeth.  The  words,  therefore,  which  the 
pfttieot  experiences  most  difficulty  in  pronouncing  distinctly  are  those 
whiioh  begin  with  lingual  or  dental  consonants.  The  gutturals  he  <mn 
articulate  without  trouble  ;  and  the  labials,  except  when  the  affection 
begins  in  the  lips,  do  not  yet  give  him  inconvenience. 

The  next  symptom  to  make  its  appearance  is  difficulty  of  swallow- 
ing. The  food  is  not  promptly  grasped  by  the  constrictor  muscles  of 
the  pharnyx,  and  the  tongue  does  not  press  it  strongly  against  them. 
At  times  it  enters  the  pharynx,  and,  not  being  carried  onward  by  the 
muscles  of  deglutition,  may  slip  into  the  larynx  and  occasion  suffocation. 
Liquids  are  especially  difKcult  to  swallow,  and  are  often  ejected  through 
IIm  Boatiils* 

Afl  the  result  of  this  paralysis  of  the  muscles  of  deglutition,  the 
saliva,  instead  of  being  swallowed  as  fast  as  secreted,  accumulates  in 
tiM  mouth*  Here  it  becomes  stringy  from  its  mixture  with  the  buccal 
BMIOIIS,  and  when  the  patient  opens  his  lips  it  runs  out  in  streams, 
After  a  time  the  orbicularis  oris  becomes  so  far  paralyzed  that  the  lips 
cannot  be  kept  closed  without  continual  exertion,  and  then  the  visoid 
saliva. is  constantly  flowing  out  of  the  mouth.  In  four  of  the  cmm9 
montinnodl  as  being  under  my  ohargi^,  there  was  from  the  6rst  some 
iow  ol  saliva  from  the  mouth,  not  apparently  from  any  difficulty  of 
swallowing,  but  from  the  existing  paralysis  of  the  orbicularis  oris  allow* 
ing  the  mouth  to  be  almost  constantly  open.  The  other  muscles  sup* 
plied  by  the  facial  nerve  in  the  lower  part  of  the  face,  singularly  enough, 
do  not  become  involved.  The  food,  it  is  true,  accumulates  between  the 
faini  and  the  cheeks,  and  has  to  be  removed  with  the  finger,  but  this  is 
not  dtie  to  any  paralysis  of  the  buocinator  muscles,  but  to  the  want  of 
pcmrer  in  the  tongue  to  move  the  alimentary  bolus  around  the  cavity  ol 
the  noath. 

Wben  the  disease  is  thus  fully  developed  by  the  paralysis  of  the 
the  yeil  of  the  palatf^,  and  the  lips,  the  patient  presents  a  pitia- 

spectacle.  He  is  unable  to  talk  ;  his  teeth  are  exposed,  from  the 
fanpoasibiltty  of  closing  his  mouth  ;  the  saliva  either  runs  in  streams 
over  the  lower  Up,  or  he  goes  about  with  a  handkerchief  in  his  band 
which  he  uses  to  absorb  the  perpetual  flow  ;  every  attempt  at  degluti- 
tion causes  him  the  utmost  distress,  and  puts  him  in  danger  of  his  life 
from  strangulation.     Wben  he  opens  his  mouth  the  glutinous  saliva  ir 
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seen  hanging  in  viscid  strings  from  tbe  roof,  and  his  tongue,  which  he 
cannot  move,  lies  torpid,  like  an  inert  mass  of  muscles  as  it  i». 

The  facial  expression  is  well  seen  in  the  accompanying  woodcut 
(Fig.  55),  made  from  a  very  accurate  sketch  of  one  of  my  patients  suf* 


Fm.  «k 
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fering  from  tlie  disease  in  question,  and  wlio  entered  my  consulting' 
room  with  his  haRdkerchief  to  his  mouth  to  absorb  the  streams  of  salifa 
which  were  flowing. 

The  condition  of  the  patient  becomes  still  more  painful  from  the 
plic^ition  of  the  respiratory  muscles.  The  walls  of  the  chest 
paralyzed,  and  he  is  unable  not  only  to  breathe  deeply^  but  to  ooagh  so 
as  to  keep  the  bronchial  tubes  clear  of  accumulations  of  mucus.  So 
feeble  is  the  respirator}''  jiower,  that  with  all  the  effort  he  can  make  be 
cannot  blow  out  a  candle. 

And,  besides  the  impossibility  of  articulation,  the  larynx  becomes 
paralyzed  at  a  later  period  of  the  diseaae^  and  phonation  becomes  im- 
possible. The  patient  is  then  doomed  to  perpetual  silenoe,  even  the 
power  of  whispering  being  lost. 

A  remarkable  fact  is  characteristic  of  many  cases  of  glosso-labio- 
laryngeal  paralysis,  and  that  is  the  tendency  of  the  morbid  action  to 
extend  so  as  to  implicate  other  nerve-cells  lower  down  in  the  spinil 
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cord  But  the  cells  thus  affected  are  not  motor,  but  trophic,  and  as  & 
oonaequcQce  the  resulting  condition  is  not  paralysis  but  muscular  atro- 
phy. In  none  of  my  cases  was  there  muscular  atrophy  in  any  part  of 
the  body,  but  in  one,  to  be  prt_'senily  referred  to  more  at  lengtli,  there 
was  incipient  paralysis  of  the  right  arm.  The  case  was,  therefore,  simi- 
tar to  the  one  repK)rted  by  MM.  Duchenne  and  JuflVoy,  and  which  will 
be  more  specifically  referred  to  hereafter. 

Gradually,  as  the  disease  advances,  the  physical  powers  of  the  pa- 
tient yields  He  becomes  unable  to  walk,  not  from  paralysis,  but  from 
general  debilityi  due  to  insufficient  nutrition  and  imperfect  respiration. 
His  appetite  remains  good,  but  he  is  afraid  to  take  any  more  food  than 
is  barely  sufficient  to  sustain  life,  for  experience  has  taught  him  that 
suffering  and  danger  are  attendant  on  every  attempt  at  deglutition. 
At  last  he  ceases  to  make  the  effort,  and  is  fed  with  liquid  food  through 
a  stomach-tube.  The  saliva  during  sleep  runs  down  his  throat,  and  fits 
of  suffocation  are  the  result.     Too  weak  to  walk,  he  remains  in  bed, 

bead  turned  to  one  side  so  as  to  allow  free  egress  for  the  saliva,  and 

dies  either  from  asphyiia,  from  the  cessation  of  the  action  of  the 
heart  through  the  continued  extension  of  the  lesion  to  the  cells  sup- 
plying the  pneumogastric  ner\'e,  or  from  some  intercurrent  affection. 

Gi-neraUy  the  mind  remains  clear  to  the  last,  but  in  a  very  interest- 
ing instance  of  the  disease  occurring  in  an  officer  of  the  army,  sent  to 
me  by  my  friend  Dr,  Fleming,  of  Pittsburg,  this  was  not  the  case, 
Riaoifest  dementia  making  its  appearance  toward  the  close,  The  emo- 
tions are,  however,  almost  invariably  easily  excited* 

The  first  case  of  this  disease  coming  under  my  observation  was  one 

»ferred  to  me,  over  eight  years  ago,  by  my  friend  Dr.  Edward  Bradley, 

of-  this  city.     The  patient  was  a  watchmaker,  and  very  intelligent. 

lliough  unable  to  speak  a  word,  I  obtained  a  good  deal  of  information 

him  relative  to  his  disease  by  asking  him  questions,  the  answers 

which  he  wrote.     The  accompanying  Jhesimiie  of  one  of  his  writ- 

oommuni cations  to  me  (Fig.  50)  will,  I  doubt  not,  prove  of  interest. 
It  was  made  partially  in  answer  to  questions,  and  partially  at  his  own 
(tion.  The  date  (March,  1847)  was  given  in  answer  to  my  ques- 
when  the  disease  appeared,  and  the  year  mentioned  is  a  mistake 
for  1867.  As  he  states,  there  was  a  little  trouble  with  his  right  arm. 
Thifl  was  of  the  nature  of  paralysis,  there  being  no  muscular  atrophy 
anywhere.  The  patient  died  about  sir  months  after  I  saw  him,  the 
lasting  a  little  over  a  year. 

Ajiother  oase^the  eighth — was  a  patient  in  the  New  York  State 
Hoapital  for  Diseases  of  the  Nervous  System.  In  him  the  affection 
bcigsii  in  the  orbicularis  oris,  and  gradually  involved  the  tongue  and 
mvKles  of  deglutition.  The  left  side  was  first  affected,  and  then,  a 
few  weeks  afterward,  the  paralysis  extended  to  the  right.  There  was 
Dystagmu^  of  both  eyes.     The  mind  was  perfectly  clear.     He  formed 
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tlie  subject  of  a  clinical  lecture  on  gloBso-labio-Iaryngeal  paralysis, 
which  I  delivered  during  the  session  of  1H70-'71,  at  the  Bellevue  Hos- 
pital Medical  College.  The  case  is  further  remarkable  as  occuiTing  in 
an  exceptionally  young  person,  the  patient  being  but  thirty-two  years 
of  age.  Duchenne  '  states  that  he  has  never  observed  it  in  persotis 
under  forty.     I  subjoin  a  representation  of  this  patient  (Fig.  57),  taken 

Fio.  07. 
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from  a  photograph.  The  paralysis  of  the  orbicularis  oris  is  evident,  al- 
though it  Jfl  partly  concealed  by  the  mustache.  At  the  time  it  was 
taken  the  patient  could  swallow,  but  was  conseious  of  a  difficulty  in 
beginning  the  act  of  deglutition. 

In  this  case  the  first  symptom  observed  by  the  patient  was  a  marked 
ftmesthesia  of  the  face  and  lining  membrane  of  the  cheek  on  the  left 
iMe.  Krishaber*  has  si  ore  reported  an  instance  of  like  character,  and 
regards  the  loss  of  sensibility  as  a  valuable  precursory  sign,  and  as  ex- 
hibiting in  a  very  striking  manner  th*^  physiognomy  of  the  disease. 

I  subjoin  the  engraving  (Fig.  58),  from  a  photograph,  representing  a 
patient  who  came  from  tlie  West  to  consult  Dr.  Sayre  and  myself.     He 

*  *•  Dc  rtlectriMtion  localis^e,"  Paris,  1861,  p.  tt48. 

*  "AosBthesie  de  In  f^ensibilit^  reflex  dea  voied  n^riennes  et  digestivM,  comme  pH- 
caneiir  de  U  puraljsie  ]abio>glAA80-lBrjrng6e,"  Oaxette  heMomadair9,  November  20,  1878. 
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entered  mj  consul ting'-room   holding  his  handkerchief  to  his  mout! 
to  catch  the  streams  of  saliva  which  wore  pouring  from  it,  unable  to 
6peak  a  word  and  scarcely  able  to  swallow. 


Fw.  B8. 


Causes. — The  etiology  of  glosso-labio-laryngeal  paralysis  is  very 
obscure,  Dochenne  attributes  one  of  his  cases  to  mental  anxiety  ;  two 
cases  appeared  to  be  duo  to  syphilis  and  rheumatism.  In  no  other  in- 
stance could  he  assign  a  cause* 

Of  my  own  cases,  one  was  apparently  due  to  business  troubles  re- 
sulting from  petroleum  speculations  ;  and,  in  one,  excessive  applicAtion 
to  business  appeared  to  be  the  cjiuse.  In  one  other  case,  that  of  a 
gentleman  of  this  city,  the  disease  was  evidently  associated  with  syphi- 
lia,  and  in  one  it  was  apparently  caused  by  a  blow  on  the  back  of  the 
head,  and  in  one  by  exposure  to  a  strong  draught  of  cold  air,  which 
blew  directly  on  the  nape  of  the  neck  and  occiput.  In  none  of  tlie 
others  could  I  assign  any  cause,  All  of  my  patients  were  between  the 
ages  of  forty  and  sixty,  except  the  one  whose  case  iind  portrait  (Fig. 
57)  have  been  given. 

Diagnosis. — Attention  to  the  account  of  the  symptoms  given  wiU 
prevent  any  mistake  in  diagnosis,  as  there  is  no  affection  which  resembles 
in  its  entirety  the  one  under  consideration.  In  the  very  early  stage, 
however,  it  may  be  confounded  with  simple  paralysis  of  the  tongue ; 
or,  if  the  disease  begins  in  the  lips,  as  in  the  case  cited,  with  facial  pa- 
ralysis. In  glosaoplegia  there  are  other  symptoms  of  cerebral  disorder, 
and  in  facial  paralysis  the  loss  of  power  is  not  confined  to  the  lips. 

It  may  possibly,  in  some  cases,  not  be  distinguished  from  tb«? 
general  paralysis  of  the  insane,  which  generally  begins  with  paralysis 
of  the  tongue  and  weakness  of  the  lips.  Tlie  facts  that  this  diaeaso  IB 
manifested  also  by  mental  symptoms,  and  that  the  paralysis  gradual^ 
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involves  the  other  muscles  of  the  body,  will  suffice  for  making  an  exact 
diagnosis.  In  facial  diplegia  the  expression  of  countenance  is  veiy 
much  like  that  of  a  patient  suffering  from  glosso-labio-larjngeal  paraly- 
na,  but  here'the  resemblance  ends,  and  careful  examination  shows  even 
here  m&ny  points  of  difference.  It  ia  onlj  necessary  to  state  that  the 
tongue  is  not  paralyzed,  and  that  there  is  no  difficulty  of  swallowing  in 
dofuble  facial  paralysis. 

In  progressive  muscular  atrophy^  attacking  the  tongue,  the  veil  of 
tiie  palate^  and  the  Ups,  a  mistake  might  also  be  made.  But,  as  Du* 
chenne  remarks,  progressive  muscular  atrophy  rarely  begins  in  that 
way,  and,  when  it  does,  other  musoles  of  the  body,  especially  the  tlte- 
oar  and  hjrpothenar  eminences,  will  soon  become  involved,  Charcot 
has,  however,  recently  reported  a  case,  to  be  presently  more  fully  quoted, 
in  which  progressive  muscular  atrophy  was  clearly  combined  with  glos- 
KHlabio-laryngeal  paralysL*,  and  ia  which,  on  post-mortem  examina- 
tion, though  the  volume  of  the  tongue  was  not  dinunished,  the  muscu- 
lar iibro  had  undergone  degradation.  In  such  a  case,  of  course,  a 
Qomplete  diagnosis  could  only  be  made  after  death.  In  ordinary  pro- 
gretaive  muscular  atrophy,  the  fact  that  the  atrophy  comes  on  before 
IIm  {laralysis.  Is  to  be  borne  in  mind. 

From  diphtheritic  paralysis  attacking  the  muscles  of  the  pharynx, 
gloMO-labio-laryngeal  paralyaia  is  readily  distinguished  by  inquiries 
mlative  to  the  history  of  the  case,  and  by  the  fact  that  the  tongue  is 
not  involved  in  the  fijst-named  disorder. 

Prognosis. — There  is  no  instance  on  record  of  a  cure. 

All  my  patients  affected  with  the  disease  are  dead,  except  one 
whom  I  occasionally  see,  A  case  of  improvement  and  one  of  cure 
hmte  been  reported  by  Dr.  Cheadle,^  but  certainly  neither  was  an 
HlfltAiioe  of  gloeso-labio-laryngeal  paralysis,  although  the  face,  the 
IOB|pie,  and  muscles  of  deglutition,  may  have  been  paralysed.  In  the 
ol  these  the  disease  began  with  sudden  loss  of  speech,  then  retro* 
then  returned.  There  was  facial  paralysis,  incontinence  of  urine, 
and  left  hemiplegia.  The  woodcut,  from  a  photograph,  of  this  oaae 
^OdS  oot  exliibit  a  single  feature  of  glosso-labio-laryngeal  paralysis. 
Tbe  oaae  was  probably  one  of  syphilitic  basilar  meningitis,  and  the  pa- 
tient greatly  improved  '*  under  iodide  of  potassium,  rest,  and  nutritious 
ioodf^  and  was  discharged  able  to  swaUow  with  very  little  diHicultv 
and  to  articulate  imperfectly,  indeed,  but  so  as  to  be  understood. 

Ia  tbe  second  case  a  complete  cure  was  effeotedi  and,  as  indicative 
of  tbe  ebaracter  of  the*  diM*ase,  I  subjoin  the  MMntiat  parts  of  l>r. 
CbeadloV  report : 

A  woman,  aged  forty -two,  entered  St.  Mary*s  Hospital  in  Novem- 
har,  1867.     Uor  speech  was  so  much  affected  that  it  was  difficult  to 

I  *«  UMo^}oaio4^r7iif9al  FftralTsia,'*  ""QL  Ckorg«*i  HotpU^  Reports,**  vel  v.,  1871, 
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make  out  a  word  of  what  she  attempted  to  say  ;  but,  from  the  state- 
ment of  a  feilow-servant  who  acoompaaied  her,  and  her  own  subsequent 
statements,  the  following  histoiy  was  elicited  :  For  some  months  she 
had  suffered  from  frequent  attacks  of  violent  shooting  pain4n  the  head, 
aooompanied  by  dimness  of  vision,  and  quite  unlike  any  headache  she 
ever  felt  before.  With  this  exooption^  she  had  remained  in  good  health 
I  ill  a  few  days  before  she  applied  for  medical  aid,  when  aho  was  sud- 
denly seized,  while  sitting  in  a  chair  in  the  daytime,  with  total  loss  of 
speecli  and  paralysis  of  the  right  side.  Her  face  was  drawn,  the  right 
arm  and  leg  utterly  useless,  and  she  found  herself  only  able  to  utter 
inarticulate  sounds;  there  was  no  loss  of  consciousness,  or  it  was  so  tran* 
sitory  as  to  escape  observation.  The  use  of  the  leg  was  fully  regained 
in  about  a  week  ;  but  the  arm  remained  weak  for  a  considerable  time. 
Fop  two  days  speech  was  so  far  abolished  that  she  could  only  utter 
inarticulate  sounds. 

When  fully  examined  several  weeks  after  the  attack,  it  was  found 
that  she  could  walk  perfectly  well^  but  that  the  arm  was  weak  and  sen- 
sation slightly  impaired,  ller  speech  was  thick,  indistinct,  and  nasal, 
and  she  was  not  able  to  protrude  the  tongue  fuUy.  The  condition  of 
the  lingual,  palatal,  and  facial  nerves  was  not  accurately  ascertained. 
She  complained  of  severe  shooting  pains  in  the  head,  and  of  extreme 
drowsiness. 

She  had  had  four  still-born  children  ;  and  an  eruption,  which  she 
said  was  very  much  like  small  pox,  made  its  appearance  shortly  after 
her  first  confinement. 

She  took  small  doses  of  iodide  of  potasaium^  but  there  was  no  im- 
provement»  Meroury  was  also  given,  without  good  result.  She  then 
oame  to  the  hospital.  Articulation  was  still  very  indistinct;  she  spoke 
as  one  very  drunk,  and  was  quite  unintelligible.  In  reply  to  questions 
addressed  to  her,  she  had  uttered  meaningless  sounds. 

The  treatment  was  continued,  and  she  gradually  improved,  so  that  at 
last  she  spoke  with  perfect  fluency  and  clear  articulation. 

No  one,  who  has  ever  seen  and  studied  a  single  case  of  glosso-labio- 
laryngeal  paralysis,  could  mistake  this  case  of  Dr.  Cheadle's  for  one  of 
the  disease  described  by  Duchenne.  It  was  probably  a  case  of  syphi- 
litio  cerebral  disease  like  the  first,  and  like  it  recovery  took  place  under 
anti-syphilitio  treatment.  Ameliorations  may  certainly  be  produced, 
but  probably  no  cure.  The  average  duration  of  the  disease  is  about 
two  years. 

Morbid  Anatomy  and  Pathology. — Previous  to  the  very  recent  re- 
searches which  have  given  ua  a  clear  insight  into  the  morbid  anatomy 
of  glosso-labio-laryngeal  paralysis,  the  lesions,  detected  by  several  ob- 
servers, were  atrophy  of  the  roots  of  the  hypoglossal,  f aoial,  spinal 
accessory,  and  pneumogastric  nerves.     But  late  investigations  have 
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shown  tbat  the  lesions  of  the  nerve-roots  are  secondary  to  others  more 
central  in  thoir  situation. 

It  has  already  been  shown,  in  this  chapter,  that  the  morbid  process 
in  certain  diseases  consists  of  atrophy  and  disappearance  of  nerve-cells 
forming  the  nuclei  of  origin  of  certain  nerves.  Very  minute  examina- 
tions,  made  in  the  cases  of  persons  dying  of  the  disease  under  notice, 
show  very  clearly  that  it  also  consists  of  atrophy  and  disappearance  of 
nerve-cells. 

Thus,  in  the  case  cited  from  Charcot,'  the  tongue  had  preserved  its 
former  thickness  and  normal  dimensioDs,  but  the  patient  could  not  ar^ 
ticulate,  and  was  obliged  to  express  herself  by  signs*  Intelligence 
was  perfect.     There  was  some  atrophy  of  the  arras. 

The  post-mortem  examination  showed  that  the  extrinsic  muscles  of 
the  tongue,  and  those  of  the  supra-  and  sub-hyoidean  regions,  were  of 
normal  appearance  and  condition.  The  intrinsic  muscles  were  pale 
and  of  diminished  hardness. 

The  lar}*ngeal  muscles  were  healthy,  except  the  posterior  crico- 
arytenoid and  crico-thyroideufi,  and  presented  here  and  there  a  yellow 
coloration. 

The  muscles  of  the  pLarjnx  had  undergone  no  appreciable  altera- 

n.     The  muscular  coat  of  the  oesophagus  appeared  to  be  of  normal 

sistence  and  color. 

In  the  spina!  cord  the  alterations  were  confined  to  the  anterior 
horns  of  gray  matter^  and  to  the  proper  nerve-elements,  the  neuroglia 
being  healthy.  The  abnormal  condition  consisted  in  a  disappearance 
of  nerve-cells. 

In  the  bulbar  region  it  was  noticed  that  the  nucleus  of  the  hypo- 
glossal presented  very  pronounced  alterations,  which  here,  as  below, 
related  exclusively  to  the  nerve-cells.  The  neuroglia  was  intact.  Many 
of  the  cells  were  in  a  state  of  pigmentary  degeneration.  The  group 
of  cells,  considered  by  Lockhart  Clarke  to  be  the  inferior  nucleus  of 
the  facial,  were  smaller,  and  less  in  number  than  in  the  normal  state, 
The  other  cells  constituting  the  nucleus  of  the  facial  were  in  like  condi- 
tion. Similar  changes  were  observed  in  the  cells  in  relation  with  the 
filaments  of  origin  of  the  spinal  accessory  and  the  pneumogastric  nerves. 

In  the  case  which  Duchenne  "  has  made  the  basis  of  some  original 
views  on  the  subject  of  atfopliy  of  nerve-cells,  and  to  which  reference 
has  already  been  made,  it  was  found  that  the  cells  constituting  the 
nuclei  of  origin  of  the  hypoglossal,  the  facial,  the  spinal  accessory,  and 
the  pneumogastric,  had  become — those  that  remained — affected  with 

1  '*  Note  sur  un  cts  de  pamljsie  glossci-tarjiig^e  Buirl  d'autopsie,"  Archivf*  dephytt- 
tloffi*^  tome  iii.,  1870,  p.  U1, 

*  "  De  l^Atrophifi  olguo  ct  chronique  des  oeEoIea  oerrensefl  de  k  mo^Ue  et  da  bullit 
nushidienne,  4  propo§  d^un  observntioa  de  parftlysle  glaflao-labio-kryag^©,'*  par  Du- 
chenae  (de  Boulogne)  ct  Joflroj,  Archiv€$  dtphytioioffit^  No.  4,  1670. 


528 


DISEASES  OF  THE  SriNAL  CORD. 


pigmentary  degeneration,  and  were  atrophied,  while  many  had  disap- 
peared  altogether* 

Among  the  earliest  properly  conducted  examinations  of  the  medulla 
oblongata  is  that  made  by  Dr.  E.  R.  Hun,*  of  Albany,  in  a  case  whidi 
appears  to  have  been  a  typical  one  of  glosso-labio-laryngeal  paralysis,. 
Sections  made  from  the  medulla  oblongata  showed  disap{>earance  of  the 
nerve-cells  and  hyperplasia  of  the  neuroglia  in  that  part  where  were 
situated  the  nuclei  of  origin  of  the  facial  and  hjr'poglos&al  nervea.  The 
cells  that  remained  had,  in  many  cases,  lost  their  radiating  prooesseii 
and  were  in  a  state  of  pigmentary  degeneration. 

In  this  case  there  were  in  addition  symptoms  indicating  the  existence 
of  secondary  amyotrophic  lateral  spinal  sclerosis,  as  described  by  Bou- 
chard and  C^harcot,  and  the  lateral  columns  of  the  cord  were  found  scle- 
rosed. 

It  may,  therefore,  be  considered  as  satisfactorily  determined  that 
the  essential  lesion  in  glosso-labio-laryngeal  paralysis  is  found  in  the 
medulla  oblongata  and  upper  part  of  the  spinal  cord,  and  that  it  ooo- 
sists  of  atrophy  and  disappearance  of  certain  nerve-cells  constituting 
the  nuclei  of  origin  of  the  hjrpo glossal,  the  facial,  the  spinal  accessory, 
and  the  pneumogastrio  nerves* 

But  we  are  not  on  that  account  to  disregard  the  fact  that  pheaomettt 
similar  to  those  of  glosso-labio-laryngeal  paralysis  may  exist,  and  &s  thd 
result  of  very  different  lesions  of  the  medulla  oblongata,  or  even  of  no 
dificemible  morbid  condition  of  that  organ.  Thus  in  a  caso  reported 
by  Dumesnil ' — in  which  there  was  paralysis  of  the  tongue,  the  lips,  and 
the  veil  of  the  palate,  together  with  atrophy  of  the  muscles  of  one  ol 
the  upper  extremities — the  hjT^oglossal,  facial,  and  spinal  aocessoiy 
nerves  were  found  atrophied,  No  thorough  microscopical  examinatioo 
was  made  of  the  medulla  oblongata,  and  hence  such  lesions  as  tboM 
described  by  Charcot  and  Duohenne  were  not  detected.  But,  whether 
they  were  present  or  not,  it  is  undoubtedly  true  that  eccentric  lesiooa 
of  these  nerves  would  cause  paralysis  of  the  parts  involved  in  glosso- 
labio-laryngeal  paralysis. 

Trousseau  *  has  described  three  cases  in  which  post-mortem  eiLamini^ 
tions  were  made.  In  one  of  these,  the  results  wore  negative  from  in* 
completeness  of  the  investigation  ;  in  the  second,  the  roots  of  the  hypo- 
glossal nerve  were  atrophied,  and  the  medulla  oblongata  was  harder 
than  was  normal  ;  and,  in  the  third,  the  roots  of  the  hypoglossal  and 
spinal  accessory  were  in  like  condition. 

In  all  of  these  cases  no  proper  microscopical  examination  was  made 
of  the  medulla  oblongata,  and  consequently  we  are  without  informatioa 
as  to  the  exact  condition  of  that  organ.     But  we  can  remark  of  these 

• "  tAbio-Gloaeo-Laryngejd  Paraljais,*'  American  Journal  of  Insanii^^  1671,  p.  IW. 

*  GauUt  hebdomadaire^  Jtim,  1859,  p.  390. 

*  "Lectures  on  Clinical  Uedidae,"  Bazire's  tnutsUtlaQ,  1866,  p.  117,  if  Mf. 
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oueSy  as  of  Dumesnil'a,  that  they  only  show  that  paralysis  may  be 
produced  by  lesions  of  the  nerves,  a  fact  which  required  no  furth^ 
demoDstration  than  it  had  already  received  many  centuries  ago.  It 
•oaroely,  Jiowever,  admits  of  a  doubt  that  the  atrophy  of  the  nerves 
waa  the  result  of  central  disease,  and  that  this  disease  was  situated  in 
the  medulla  oblongata. 

In  Dr.  Wilks^'s '  case,  the  roots  of  the  hypoglossal  and  spinal  accea- 
lorj  nerves  were  found  atrophied,  and  the  medulla  oblongata  was  evi- 
dently the  seat  of  serious  disease,  but  no  examination  as  to  the  cell- 
lesions  was  made,  nor  indeed  was  it  possible  then,  before  the  researches 
of  Lockhart  Clarke,  to  make  such  an  examination. 

VoisLU  *  reports  the  case  of  a  patient  aged  seventy-seven,  who  eo- 
tered  the  Salp^tri^re,  and  who  soon  after  admission  suddenly  lost  her 
speech.  Gradually,  however,  she  reacquired  tlie  power,  though  she 
had  forgotten  some  words.  After  remaining  three  months  in  the  hos- 
pital, she  again,  after  a  violent  fit  of  excitement,  was  deprived  of 
■p— ch|  aod  also  lost  the  power  to  purse  up  the  lips  and  to  raise  the 
toogve.  The  mastication  and  deglutition  of  sulid  substances  were 
impossible,  the  saliva  fiowed  from  the  mouth,  the  uvula  was  immova* 
Ue,  the  inspiration  rattlinLr,  and  the  respiration  gent^rally  difficult.  Taste 
and  sight  extiaguished.  The  glottis  was  unfortunately  not  examined. 
The  mind  was  unimpaired,  and  there  was  no  paralysis  of  the  limbs. 
The  patient  had  to  be  nourished  through  an  aesopbageal  tube.  She 
died  suddenly  after  the  last  attack. 

Now,  although  this  is  called  by  Voisin  a  case  of  glosso-pbaryngo* 
labial  paralysis,  a  title  which  he  uses  as  synonymous  with  glosso-labio- 
huyngeal  paralysis,  it  is  very  evidently  not  the  affection  originating  in 
tbe  oudei  of  the  bulbar  nerves,  and  progressing  slowly  but  without  in- 
tflvmiaaion  to  a  fatal  termination.  It  is  of  the  same  character  as  the 
oasM  cited  from  Dr,  Cheadle,  and  would  not  be  referred  to  here  but  for 
ihm  fact  that  a  post-mortem  examination  was  made.  The  results  were 
aa  followa  : 

lliero  was  a  small  yellow  focus  of  softening  at  the  external  part  of 
tkm  Mi  lentitmlar  g^glion,  which  extended  to  the  iahind  of  Heil^  To 
tUs  duoumstanoe  the  reporter  attributes  tbe  amnesic  aphma. 

At  the  upper  and  lower  surfaces  of  tbe  two  lesser  oe>rebral  hemi- 
fpiiflrM,  just  beneath  the  connecting  arm  of  each,  were  discovered  two 
which  appeared  to  be  epithelioma  of  the  arachnoid.  The  left 
y  of  the  size  of  a  walnut,  reached  to  the  meduUa  oblongata,  in  such 
a  nftDner  that  the  auditory,  facial,  hypoglossal,  and  spinal  accessory 
and  g!oaso-pbaryngeal  nerves  were  oompresaed.  These  nerves  were  by 
slenderer  than  those  of  tbe  right  side.     The  facial  was  soft- 


•  ••  Oay^  Ilotfpital  Reports,"  toL  xt.,  p.  1, 

•  JiMalM  mUii0'p9yeh^hffi<ptm,  Janoary,  1871,  tnalyxed  In  the  Jommai  9/  Ayelp- 
New  York,  vol  v.,  1871,  p.  818. 
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ened.     The  tumor  on  the  right  side  waa  of  smaUer  oiroumferenoe,  uid 

did  not  extend  to  the  medulla  oblongata. 

Neither  the  medulla  oblongata  nor  the  pons  was  sclerotic 

No  microseopic  examination  of  the  medulla  was  made,  and  theiv* 
foro  nothing  can  be  inferred  relative  to  the  state  of  the  nerve  nuclei 

In  a  case  in  which  I  had  the  opportunity  of  making  a  post-mortem 
examination,  there  was  also  paralysis  of  the  tongue,  the  lips,  and  the 
pharynx,  but  the  associated  phenomena  were  not  such  as  to  warrant  the 
disease  beiug  designated  as  an  inOammation  of  the  anterior  tract  of 
gray  matter,  causing  glosso-labio -laryngeal  paralysis.  The  patient  was 
an  elderly  gentleman  of  this  city,  who  had  suffered  from  paralysis  of 
the  lower  extremities,  and  to  a  less  extent  of  the  arms,  for  several  ye&n. 
This  condition  had  been  preceded  by  several  seizures  not  involving  lorn 
of  consciousness,  but  mainly  characterized  by  deprivation  of  speech, 
irregular  respiration  and  circulation,  and  vomiting. 

When  I  hrst  saw  him  there  was  defective  articulation,  the  tongue 
oould  only  be  slightly  moved,  and  there  was  partial  paralysis  of  both 
sides  of  the  face.  The  function  of  deglutition  was  very  much  impaiimL 
Solids  could  not  be  swallowed  at  all,  and  liquids  escaped  through  the 
nostrils.     The  saliva  ran  in  streams  from  the  mouth. 

But  the  most  marked  dbturbanco  was  in  the  respiration  and  the 
action  of  the  heart,  both  of  which  were  exceedingly  irregular,  the  latter 
intermitting  frequently,  and  generally  not  skipping  a  single  br^at,  but 
two  or  three  at  once.     His  mind  was  unimpaired. 

I  predicted  bis  death  in  a  few  days,  for,  from  the  history  of  the  cue 
as  well  as  from  the  existing  phenomena,  I  was  convinced  that  the  nu- 
cleus of  the  pneumogastrlc  was  involved  mth  that  of  the  hjpogloBnl, 
facial,  and  spinal  accessory  of  both  sides,  and  that  the  disease  was  ad- 
vancing. He  died  within  a  week,  and  a  post-mortem  exsminstioD  wu 
allowed. 

The  brain  was  apparently  healthy  throughout,  except  that  the  pool 
Varolii  and  medulla  oblongata  were  in  a  state  of  extreme  softeoiog* 
These  were  removed,  together  with  the  vertebral  arteries  as  far  down  as 
the  lower  border  of  the  anterior  pyramids,  and  with  the  basilar  and  ita 
transverse  branches.  The  oc^ts  of  the  basilar  were  thickened,  and  the 
lumen  of  the  vessels  almost  entirely  obliterated,  llie  two  lower  tranS' 
verse  branches  on  either  side  were  entirely  closed  by  dense  fibrous  clots, 
presenting  all  the  appearance  of  thrombi.  The  left  vertebral  artery  was 
also  diseased  and  closed  by  an  old  clot  extending  about  an  inch  and  a 
quarter  from  its  junction  with  the  vertebral  of  the  opposite  side.  Tlie 
tissue  of  the  pons  Varolii  and  medulla  oblongata  was  so  much  softened 
ss  not  to  admit  of  hardening  in  chromic  acid.  The  parts  were  placed  is 
absolute  alcohol  and  examined  in  a  few  days,  but  the  degeneration  was 
so  thorough  that  nothing  more  could  be  ascertained  than  the  £act  of  the 
almost  complete  destruction  of  the  nerve-elements. 
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In  this  case,  although  the  sirmptoms  were  in  aome  respects  similar 
to  those  of  gloaso-labio-laryngeal  paralysis,  yet  it  is  very  obvious  that 
the  affection  was  not  this  disease.  The  paralysis  of  the  extremities  and 
the  paroxysms  of  speechlessness  were  indicative  of  a  more  extensive 
and  different  lesion,  and  the  post-mortem  examination  showed  that  the 
original  trouble  was  altogether  extrinsic.  The  bulb  was  invaded  £roi3 
the  exterior  instead  of  from  the  interior. 

It  would  be  just  as  proper  to  designate  the  case  described  on  page 
iS6,  under  the  head  of  spinal  paralysis  of  adults,  one  of  gloaso'labio" 
laryngeal  paralysis  on  account  of  the  bulbar  symptoms,  as  to  consider 
the  one  just  described  and  others  of  its  class  as  coming  under  this  cate* 
gory.  That  ischromia  of  the  medulla  oblongata,  however,  will  give  rise 
to  the  symptoms  of  glosso-labio-laryngeal  paralysis  is  not  only  evident 
from  pathological  considerations,  but  also  from  recent  anatomical  re- 
searches. Thus  Duret*  concludes,  as  the  results  of  his  in%*estigations, 
that,  when  a  clot  is  situated  in  one  of  the  vertebral  arteries,  it  interrupts 
the  circulation  in  the  anterior  spinal  artery,  and  consequently  in  the 
modlAQ  arteries  which  arise  from  it ;  that  is  to  say  in  the  arteries  which 
•apply  the  nuclei  of  the  spinal  accessory,  the  hypoglossal  and  the  infe- 
rior root  of  the  facial.  It  therefore  causes  the  development  of  the 
symptoms  of  glosso-labio-laryngeal  paralysis.  When  the  clot  occupies 
the  inferior  part  of  the  basilar  trunk,  it  cuts  off  the  blood  from  the  sub* 
protuberantiai  branches  which  supply  the  nucleus  of  the  pneumogastric, 
aod  sadden  or  at  least  rapid  death  is  the  consequence. 

In  regard  to  the  character  of  the  morbid  process  by  which  the  de- 
generation, atrophy,  and  disappearance  of  the  nerve-cells  are  effected, 
Lejden  •  oonsiders  it  to  be  a  myelitis,  and  this  is  probably  the  correct 
▼MW.  In  this  light,  therefore,  it  does  not  differ  essentially  from  the 
f)OCT6«pondJng  process  which,  situated  lower  down  in  the  cord,  produces 
tntantiie  spinal  paralysis  and  the  spmal  paralysis  of  adults. 

Wftchsmuth,"  who  was  among  the  first  to  study  the  subject,  argued, 
from  a  consideration  of  the  symptoms,  that  the  affection  in  question 
was  characterized  by  destruction  of  the  nerve-cells  in  the  floor  of  the 
Icmrth  ventricle,  and  that  the  degeneration  of  the  nerve-roots  was  a 
•eooodary  process.  As  we  have  seen,  it  was  reserved  for  Charcot  and 
Duchcnne  and  Joffroy  to  establish  the  correctness  of  this  opinion  hy 
poat-mortero  investigations. 

Aa  to  the  acute  glossodabio-Iaryngeal  paralysis,  or  acute  bidbar  pa- 
imfytii^  M  it  has  been  called  by  Lcyden  *  and  other  German  writer^ 

I  **  fiur  I«  disiribution  dca  artj^res  nouHctJ^rcfl  da  bulbe  racLidien,**  ArMm  dt  pKjfth' 
i^ME.  1«78,  p.  97. 

•  "  Uabcr  progreMlvt  BalbJLrptniljM,"  AreKhfSr  Ptjfchiairi*  und  NwtfenkramJtk^i' 
te.  a  fi.  uad  iiL,  1870-'?S. 

•  «*D«bsr  pragNMks  Balb&rparalrse  mid  diplegia  fadaliA,"  Horpat,  IM] 
«  **  Dfadk  d«r  Kcnrcakraakheiten,*'  Berlin,  1S76,  B.  ii.,  p.  167. 
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Aod  the  " glosso-labiolaryngeal  panilyais  of  apopleotio  form **  of  Jof* 
froy  *  and  of  Proust,*  cases  such  as  those  described  by  these  authors^ 
are  to  be  considered  in  the  light  of  the  foregoing  remarks,  and  aot  as 
instances  of  inflammation  of  the  anterior  tract  of  gray  matter  leading 
to  destruction  of  the  motor  cells. 

In  regard  to  the  coexistence  ef  glosso-labio-Iaryngeal  paralysis  with 
certain  affections  of  the  cord,  characterized  by  atrophy  of  the  moaoLaij^ 
the  point  will  be  fully  considered  under  the  heads  of  progressive  Bii»« 
cular  atrophy  and  amyotrophic  lateral  spinal  sclerosis. 

One  other  point:  What  is  the  essential  ph^'siological  character  of 
the  cells  which  have  become  degenerated,  atrophied,  and  many  of 
which  have  disappeared  ?  In  infantile  spinal  paralysis,  and  in  the 
apinal  paralysis  of  adults,  we  have  seen  reason  to  think  that  the  cells 
which  are  the  seat  of  disease  are  both  motor  and  trophic,  for  these  af- 
fections are  evidenced  by  paralysis  and  atrophy.  But  in  the  disease 
under  consideration  there  is  no  atrophy,  for  glosso*labio4aryng©al  ps- 
ralysis  is  not  a  disease  in  whicli  the  muscles  are  defectively  nourished, 
but  one  the  essential  feature  of  which  is  paralysis.  It  is  reasonable, 
therefore,  to  suppose,  with  Duchenne,  that  the  nerve-cells  which  have 
become  diseased  are  motor  cells. 

Oniinus '  asserts  that  there  is  no  evidence  to  show  that  glosso-labio- 
laryngeal  paralysis  ever  exists  without  atrophy  of  the  tongue,  but  this 
is  directly  at  variance  with  the  experience  of  other  observers  and  al- 
together inconsistent  with  my  own  investigations.  That  there  is  a 
form  of  progressive  atrophy  affecting  the  tongue  is  very  certain,  but  it 
is  not  glosso-labio-Iaryngeal  paralysis.  As  regards  the  relation  of  the 
symptoms  observed  to  the  known  distribution  and  functions  of  the 
nerves  ooncemed,  there  is  no  difficulty.  The  affection  of  the  hypo- 
glossal causes  the  paralysis  of  the  tongue,  and  the  consequent  impossi- 
bility of  articulation,  and  of  moving  the  food  in  the  mouth  ;  the  im- 
plication of  the  facial  accounts  for  the  paralysis  of  the  lips  and  the 
muscles  of  the  veil  of  the  palate,  and  the  resultant  impossibility  of 
sounding  certain  letters,  and  of  swallowing ;  the  extension  to  the 
spinal  accessory  explains  the  paralysis  of  the  larynx,  the  loss  of  pho- 
nation,  and  the  feebleness  of  respiration  ^  and  death,  when  it  takes 
place  as  it  sometimes  does  from  the  sudden  stoppage  of  the  hearths  ao* 
tion,  is  due  to  the  implication  of  the  pneumogastric,  to  which  cause 
other  paralyses  of  the  muscles  of  animal  life  are  to  be  ascribed* 

TreatmeEt. — From  what  was  said  relative  to  the  prognosis,  it  will 
have  been  perceived  that  there  is  not  much  to  expect  from  treatment. 
I  have,  however,  occasionally  produced  good  results  which  have,  for  a 

'*  Sot  im  cu  de  pkralxsio  lahiQ^loMo^MTjngie  k  forme  apoplecUqne  d*orighM  hd 
bdrc,"  GatftU  MldicaU,  1872,  No.  41. 

'  "  Sur  la  paralyslc  labio^loBao-UuTBg^e^"  GcMUe  de*  ffSpitavt^  1870. 

•  "  Paraljgle  labio^oBsoUryng^e,"  OojtetU  de*  HdpUana^  September  «0,  187S. 
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Itiiie  at  least,  rendered  the  condition  of  the  patient  more  tolerable.  Thus, 
the  first  patient  who  came  under  my  care  was  much  relieved  by  fara- 
dixation  of  the  paralyzed  muscles.  He  improved  very  much  in  his  ability 
to  swallow,  and  in  power  over  his  tongue  and  lips.  These  ameliorations 
were  not  permanent.  In  the  case  of  the  gentleman  from  Pittsburg,  as 
well  as  in  all  the  other  cases  but  one,  similar  treatment,  together  with  the 
use  of  the  primary  galvanic  current  and  phosphorus,  was  without  the  least 
effect.  In  this  latter  case  some  benefit  was  apparently  produced  for  a 
time.  The  course  of  the  disease  was  certainly  less  rapid  than  before 
treatment  was  begun,  but  it  nevertheless  slowly  advanced  to  a  fatal 
tetrmination. 
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In  admitting  the  existence  of  trophic  cells  in  the  anterior  tract  of 
gray  matter  of  the  spinal  cord,  I  have  been  iofluenced  by  what  I  con* 
aider  to  be  the  weight  of  evidence.  The  fact  is  one  which,  in  the  pres- 
ent state  of  our  knowledge,  b  not  capable  of  absolute  demonstration; 
but  the  subject  is  of  such  a  character  as  scarcely  to  require  proof  of 
that  nature.  The  inference  for  their  existence  is  as  strong  as  that 
which  we  draw  relative  to  the  presence  in  the  spinal  cord  of  cella  spe- 
cially in  relation  with  the  functions  of  motion  and  of  sensation.  As  we 
have  seen,  there  are  affections  of  the  cord  in  which  there  are  both  pa* 
nUysia  and  atrophy.  In  such  cases,  we  have  good  reason  for  conclnding 
that  the  cells  which  are  in  nervous  connection  with  the  paralyzed  and 
atrophied  muscles  have  both  motor  and  nutrient  properties.  This  de- 
duction  is  strengthened  by  the  fact  that  there  is  another  disease  which 
is  characterized  by  the  existence  of  paralysis  without  atrophy,  and 
wktcb  post-mortem  examination  shows  to  be  due  to  the  degeneratioD, 
the  influence  of  inflammation,  of  certain  ceUs  situated  in  the  me- 
obJoDgmta  and  in  direct  anatomical  relation  with  the  nerves  sup- 
pljin^  the  paralyzed  parts.  These  cells,  there  is  every  reason  to  bcliere^ 
tiw  •xohtsiTely  motor. 

We  have  now  to  consider  the  affections  of  the  spinal  cord,  and  still 
of  the  anterior  tract  of  gray  matter,  which  are  manifested  by  atrophy 
pandysiS)  except  in  so  far  as  an  atrophied  muscle  neoessarilj 
leas  power  than  one  which  is  of  full  size. 

Two  such  affections  have  been  reoognised,  or,  rather,  one— program 
aiT«  muscuhir  atrophy — has  been  regarded  as  a  disease  of  the  anterior 
trsfltof  gray  matter  of  the  spinal  cord  by  the  great  weight  of  authority; 
whUe  the  other — facial  atrophy — is  now  for  the  first  time,  so  far  as  I 
mm  aware,  placed  in  the  same  category.  That  this  is  warranted  by  the 
**B*i<^l  histories  of  the  cases  I  shall  have  to  adduce,  will^  I  think,  be 
apparent  to  the  reader. 
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CI.  Progressive  Musctilar  Atrophy, 

Although  cases  of  progressiYe  muacular  atrophy  were  notioed  by 
the  older  writerSf  the  first  systematic  account  of  the  disease  was  given 
by  Duchenne,'  io  1849»  In  1850  M.  Aran*  published  hia  memoir^  in 
which  he  gives  the  histories  of  eleven  cases;  and  three  years  subaei* 
quently  Cruveilhier*  read  a  paper  on  the  same  subject  before  the 
Acad^mie  de  M6decine.  About  the  same  time  other  memoirs  were 
published  on  the  subject. 

But,  although  Cruveilhier  was  not  the  £rst  to  write  upon  the  affec- 
tion in  question,  he  was  the  first  to  describe  it,  and  Duchenne  and  Aran 
were  aware  that  he  had  done  so  in  bis  lectures  for  several  years.  The 
disease  is  therefore  sometimes  called  Cruveilhier^s  atrophy. 

Symptoms^ — The  first  symptom  observed  in  the  majority  of  cases  is 
loss  of  strength  and  dexterity  in  certain  muscles  of  the  body.  If  these 
are  in  the  lower  extremities,  the  patient  finds  that  he  tires  in  walking 
sooner  than  he  used  to  do.  If  in  the  upper  extremities,  he  experiences 
weakness  in  the  shoulder,  arm,  or  hand,  accorditig  to  the  muaoles  af- 
fected. 

Soon  afteiward  pains  simulating  those  of  neuralgia  are  felt  in  the 
paretic  muscles.  These  are  not  probably  due  to  the  central  lesion,  but 
are  the  result  of  muscular  fatigue  which  is  itself  due  to  the  inoipieeot 
atrophy  which  even  at  this  stage  exists. 

In  the  majority  of  cases — according  to  my  experience  in  all — fibril- 
lary contractions  are  perceived.  Thus,  of  fifty -two  cases  of  progressive 
muscular  atrophy  which  have  been  under  my  charge  during  the  past 
ten  years,  these  contractions  formed  a  prominent  feattire  in  every  one. 
They  consist  of  slight  twitchings  of  separate  bundles  of  museidar  fibres, 
and  give  the  sensation  of  something  alive  being  under  the  skin*  They 
can  often  be  seen,  especially  when  superficial  fibres  are  involved,  and 
they  are  generally  the  avant  courriers  indicating  the  extension  of  the 
disorder.  Even  if  for  a  time  they  are  not  noticed  they  can  always  be 
excited  by  a  smart  tap  on  the  atrophied  muscle,  except  in  the  latter 
stages  of  the  disease. 

The  loss  of  strength  attracts  the  attention  of  the  patient  to  hia 
limbs,  and  then  he  finds  that  the  weakness  is  accompanied  by  atrophy. 
If,  as  is  usually  the  case,  the  disease  begins  in  one  of  the  upper  ex- 
tremities, the  thenar  and  hypothenar  eminences  very  commonly  give  the 
first  evidence  of  atrophy.  The  ball  of  the  thumb  disappears,  and  the 
muscles  filling  the  space  between  the  first  and  second  metacarpal  bones 
^  **  Atrophle  mttscul&ire  arec  trtaarormatioii  gninaeuse,*^  **  M^moirea  de  l*acad^nue  d«s 
•oioDoea,"  1849. 

*  "  Recherohoa  aur  une  maUdifi  non  fiacor$  d^crite  ilu  BystdmQ  musculaire/^  ArMwm 
(HniraU  de  Mdecine^  18&0. 
•   *  "  Sur  U  paraljaie  tnuscukife  progreaalre  atrophique^"  Arehivet  QimhdU  dt  Midfcm^ 
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-^the  Adductor  pollicis  and  the  first  interosseous  —  likewise  shrink 
ftWAj.  The  whole  outline  of  the  meta carpal  bone  of  the  thumb  can 
thus,  very  soon,  easily  be  made  out. 

The  ball  of  the  thumb  is  often  the  starting-point  of  the  disease,  and, 
when  this  is  not  the  case,  it  generally  becomes  involved  at  some  time 
or  other  in  the  course  of  the  affection.  Of  the  fifty-two  cases  oocurring 
in  my  experience,  the  disease  appeared  first  in  the  ball  of  the  thumb  in 
nineteen,  and  eventually  attacked  this  part  in  twenty-one  others.  The 
upper  extremities  were  the  original  seat  of  the  disease  in  forty-two 
caAes,  the  trunk  in  four,  and  tl»e  lower  extremities  in  six.  Whether  the 
affection  begins  in  an  upper  or  lower  extremity,  the  tendency  is  for  the 
opposite  member  to  be  next  involved. 

The  physiognomy  of  progressive  muscular  atrophy  is  very  striking, 
particularly  when  the  face  or  the  hand  is  its  seat.  One  very  well- 
marked  case  of  the  former  has  come  under  njy  observation,  and  it  can 
rcadtly  be  understood  that  the  change  effected  by  the  disappearance  of 
tiie  burial  muscles  must  be  very  evident.  In  the  C4ise  in  question — ^rep- 
rei^fited  in  Fig.  50 — the  right  side  of  the  face  was  strikingly  involved, 


Fiii.  80, 


^^ 


tlie  muscles  of  the  neck  and  shoulder  on  the  same  side  were  a£* 
i^Aod  to  a  marked  degree.  In  tlie  hand,  the  atrophy  of  the  musclea 
widoh  giro  this  member  its  plumpness,  and  enable  it  to  perform  the 
oomplex  movements  of  which  the  fingers  are  capable,  causes  appear- 
ADcsee  which  are  easily  recognizable.  By  the  disappearance  of  the 
tiMfmr  eminence,  the  skin  over  it  hangs  in  loose  folds,  the  thumb  falls 
bj  its  own  weight,  and  cannot  be  brought  into  apposition  with  the 
mdex-fioger — the  palm  of  the  hand  is  hollowed  out,  and  the  metaoarpal 
Ofto  be  diBtinoily  aeen  and  felt. 
In  tbm  foraMrm^  the  situation  of  the  disease  can  be  readily  aaoer- 
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tained  by  the  flatteniug  produced  by  the  disappearance  of  the  affected 
muscles,  and  in  the  arm  and  shoulder  the  effects  of  the  di&eaaa  are  still 
more  evident.  la  three  cases^  the  disease  had  begun  in  the  right  del- 
toid, and  had  not  extended  beyond  this  muacle  when  the  patienta  came 
under  my  charge.  In  all,  the  shoulder  was  flattened,  and  the  head  of 
the  humerus  and  the  acromion  process  could  be  distinctly  seen.  In 
another  case  it  was  limited  to  tbe  trapezius  and  soapular  muscles  of 
both  sides. 

In  the  lower  extremity,  the  changes  in  the  foot  are  not  so  remark- 
able as  the  corresponding  ones  in  the  hand,  but  the  effects  produced  by 
the  atrophy  of  tbe  peroneal  muscles,  the  tibialis  anticus^  and  those 
forming  the  calf  of  the  leg,  are  very  striking.  In  the  one  case,  the 
foot  drops,  and  the  patient  is  obliged  to  bend  the  knee  to  a  greater  ex- 
tent than  usual  in  order  to  make  the  toes  clear  the  ground  ;  in  tbe 
other,  the  heel  cannot  be  raised,  and  the  ankle  gives  way  with  the 
weight  of  the  body.  When  the  muscles  on  the  anterior  face  of  the  leg 
are  in  process  of  destruction,  the  forms  of  the  tibia  and  iibula  can  be 
distinguished,  and  the  space  between  the  two  bones  is  un tilled.  Tbe 
disappearance  of  the  calf  makes  the  posterior  aspect  of  the  leg 
Ikt. 

In  the  thighs  the  atrophy  is  also  readily  perceived,  and  modifies  very 
materially  the  gait  of  the  patient.  When  the  extensors  on  the  anterior 
face  of  the  thigh  are  involved,  the  leg  cannot  be  thrown  forward;  when 
the  flexors  are  the  seat,  the  leg  cannot  be  raised,  and  the  whole  mem- 
ber has  to  be  lifted  up  by  the  action  of  the  flexors  of  the  thigh  on  the 
pelvis. 

A  singular  circumstance  connected  with  the  disease  is  the  tendency 
exhibited  for  a  single  muscle  or  a  group  of  muscles  to  escape  atrophy, 
while  all  the  surrounding  ones  are  profoundly  affected.  Thus,  as  in  a 
case  reported  by  Duchenne,*  all  the  muscles  of  the  hand  and  forearm 
were  completely  atrophied  with  the  exception  of  the  supinator  longus, 
which  remained  in  its  normal  condition.  This  is  well  shown  in  the  cut 
(Fig,  60)  from  Ehichenne's  work. 

Soraetiraes  the  atrophy,  after  destro^nng  a  muscle  or  two,  ceases  to 
extend.  Thus,  in  a  case  referred  to  me  by  Dr.  D.  H.  Goodwillie,  of  this 
city,  the  atrophic  process  had  been  spontaneously  arrested  after  com- 
pletely destroying  the  muscles  of  the  right  thenar  eminence,  and  the 
patient  had  remained  for  eighteen  years  entirely  free  from  any  active 
manifestations  of  the  disease. 

The  temperature  of  the  atrophied  muscles  is  usually  several  degrees 
below  the  normal  standard.  In  the  case  of  a  gentleman  whom  I  recent- 
ly examined  with  reference  to  this  point,  and  whose  right  hand,  fore- 
arm, and  arm,  are  in  a  state  of  advanced  atrophy,  I  found,  by  means  of 
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Dr.  Lombard^s  instrument,  the  temperature  of  that  extremity  to  be  5* 

Fahr.  below  that  of  the  other. 

The  cutaneous  capillaries  are  usually  relaxed,  and  hence  the  skin 

orer  the  affected  parts  is  discolored  by  the  passive  engorgement. 

The  electric  contractility  of  the  affeoted  mudcleg  ts  not  diminished  »o 

long  as  there  are  any  muscular  fibres  to  be  acted  upon.    As  the  morbid 

process  generally  pursues  no  reguhir  course 
in  its  ]>rogres8  through  a  muscle,  but  takes 
bumilcs  of  fibres  here  and  there  without  re- 
gard to  their  topographical  relatiops,  the 
contraction  of  the  muscle  to  the  electric 
stimulus  is  exceedingly  irregular.  Instead 
of  the  whole  muscle  responding,  there  are 
lacun<e  which  correspond  to  the  bundles  of 
fibres  which  have  disappeared.  After  a  time 
no  electrical  excitation,  however  strong,  pro- 
duces even  a  fibrillary  contraction,  for  the 
whole  parenchymatous  tissue  has  been  ab- 
sorbed, and  notlting  remains  but  the  inter- 
stitial connective  tissue^ 

The  reflex  excitability  in  the  early  stages 
nppears  to  be  increased,  but  as  the  diBeiM 
ndvanccs  it  becomes  less  and  less,  and  is 
finally  nllogether  lost.  Thus  when  the  fibril- 
lary contractions,  which  characterize  the  in- 
itial period,  are  temporarily  absent,  they 
can  be  readily  reexcited,  as  previously  men- 
tioned, by  striking  the  skin  over  the  affected 
muscle. 

Besides  the  paralysis,  which  it  must  be 
clearly  understood  results  from  the  atrophy, 
and   is   directly  proportional  to  its  extent, 
there  may  be  contractions.    These,  when 
present,  are  due  to  the  fact  that  the  atro 
phy  has  not  attacked  all  the  amsclcs  of  an 
extremity  simultaninmsly,  or  to  a  like  degre6| 
and   consequently,  the    normal    antagonism 
i.  distortions  take  place.    When  these  occur  in  the  hand, 
ji^iucc  the  wjfli'n  m  *jriffe  of  Duchenno.     t>f  the  twenty-nine 
^'curring  in  my  experience,  seven  only  liail  any  distortions.     In 

tnfmotilo  paralysis,  which  is  similar  m  several  respeets  to  progressive 

uniscalar  atrophy,  contractions  and  distortions  are  much  more  common. 
Tbe  pupiU  are  sometimes  contracted  from  the  implication  of  nerve- 

eells  in  lbs  oilio^inal  region  of  the  oonL     lliis  was  the  osse  in  one  or 

boib  ^fym  iq  four  of  my  oasefti 
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le  course  of  the  affection  is  slow,  but  in  the  great  majority  of  vh^^s 
[vances  to  a  fatal  termmation.     Death  takes  place  from  the  mubclea 
sepiration  beoomiiig'  iiivolveij,  horn  exhaustion,  or  from  some  inter- 
[•ent  affection.     Several  of  my  cases  have  lasted  over  ten  years, 

is  worthy  of  notice  that  up  to  the  present  time  there  is  no  in- 
[nee  on  record  of  the  muscles  of  the  eye-ball  or  the  levator  palpebnc 
perioris  being  affected. 
The  accompan^%g  woodcut  (Fig,  81),  fiom  Friedreich,  represents  a 


FBOGBSSEITB  IfVBCUUkE  ATSOPUr, 


I 


ouljr  isxceptioos  being  found  in  tbe  left  fore&rm.  The  disease  bad  re- 
Madonarj  for  many  years,  doruig  all  of  which  period  there  were 
fihanOaiy  oontractiona.  No  hereditary  infiueDce  ooold  be  aaoer- 
laiDsd  to  exist. 

In  a  recentlj-published  memoir,  MM.  Duchenne  and  JoStn^y '  hare 
shown  thai  glos30>Ubio-lai7ngeal  paralysis  is  sometimes  complicated 
with  progieesiye  muscular  atrophy,  and  that  this  latter  afitection,  impU* 
eating  the  muscles  of  the  toogiie,  the  lips,  and  the  reii  of  the  palate, 
has  hitherto  been  confounded  with  the  first-named  disease.  It  differs 
froizi  it,  however,  in  the  essential  fact,  which  is  applicable  to  tbe  dis- 
order appearing  in  other  parts  of  the  body,  that  the  loss  of  power  is  not 
the  initial  symptom,  but  results  directly  frcan  the  diminution  in  the  site 
of  the  muscles.  This  point  will  be  further  considered  under  the  head  of 
Oiagnoois,  when  other  oases  similar  to  that  here  referred  to  will  be 
brought  forward. 

The  progressive  muscular  atrophy  of  infants  presents  some  features 
different  from  those  met  with  in  adults.  Duchenne,*  who  has  elucidated 
this  point  of  the  subject,  has  ascertained  that  the  initial  atrophy,  instead 
of  beginning  in  the  upper  extremities,  as  it  usually  does,  or  in  the  trunk 
or  lower  extremities,  as  is  occasionally  the  case,  starts  from  certain 
muscles  of  the  face,  giving  a  very  peculiar  expression  to  the  counte* 
ftaooe.  I  have  never  witnessed,  to  reoognixe  it,  a  ease  of  progressiva 
nwonhr  atrophy  in  an  individual  under  the  age  of  eight  years.  Coii« 
•eqneotly,  no  instance  of  the  infantile  form  of  the  disease  has  oome 
oniler  my  notice.  Duchenne  has  witnessed  fifteen  cases,  and^  in  eaoli, 
tilt  beginning  of  the  malady  occurred  between  the  ages  of  five  and 


Tbo  muscle  first  to  be  affected  is  the  orbicularis  oris,  aud,  aj  be 
its  failure  to  contract  occasions  a  characteristic  thickness  of  the 
lipai  The  expansion  of  the  mouth,  as  in  laughing,  is  then  only  effected 
by  the  buccinator  and  the  risorius.  Eventually,  other  muscles  of  the 
faiO«  become  involved,  and  finally  the  atrophy  extends  to  the  superior 
extremitiMi,  the  trunk,  and  the  lower  limbs. 

The  accompanying  cut  (Fig.  G2),  after  Duchenne,  represents  ui 
profile  the  face. of  a  boy  thirteen  years  of  age,  whose  lips  had,  in  in- 
fancy,  becopie  thick  and  pendent,  and  whose  orbicularis  oris,  levatoret 
labii  superioris,  levatores  labii  supenoris  alieque  nad,  and  the  xygo- 
matici,  had  become  atrophied,  and,  when  stimulated  by  strong  faradaio 
cturentsi  gave  no  response.  At  the  Age  of  twelve  the  muscles  of  the 
had  become  affected. 

In  this  case,  sa  in  one  other  in  Duchenne's  experience,  the  diseaM 
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had  been  transmitted  through  the  mother,  who  was  herself  the  subjeet 
of  progressive  muscular  titrophy. 


Fio.  w. 


CanseSi — Progressive  musouUr  atrophy  is  Bot  a  disease  of  old  age. 
Only  two  of  my  cases  were  in  porsons  over  fifty ;  four  were  betweea 
forty  and  fifty,  and  forty -six  were  under  forty.  Of  these  latter,  tfareo 
were  between  fifteen  and  twenty,  and  two  between  eight  and  ten.  The 
period  of  life  at  which  it  appears  to  be  most  common  is  that  extending 
from  twenty-five  to  thirty-five. 

Sex  is  a  strong  predisposing  cause.     All  of  my  cases  were  in  mmlefli^ 
except  one,  a  lady  from  Providence,  Rhode  Island,  in  whom  the  face! 
and  tongue  were  involved  in  the  morbid  process.     Roberts  *  states  thst^j 
of  ninety-nine  cases,  eighty -four  were  males,  and  only  fifteen  feiiialea»< 
Other  authors  have  noted  the  greater  proclivity  of  males.  The  difiei 
appears  to  be  due  to  the  greater  severity  of  muscular  exertion  reqi 
in  many  of  the  occupations  of  men. 

Hereditary  influence  is  a  well-recognked  preiiisposing  cause,     Twoi 
of  my  cases  sent  to  me  by  Dr,  Lincoln,  of  Washington  City,  were 
brothers,  two  others  are  sons  of  a  prominent  manufacturer  of  this  city, 
and  fourteen  others  had  relatives  affected  with  the  disease. 

But  by  fur  the  most  remarkable  history  of  the  hereditary  transmis^j 
sion  of  the  disease,  which  has  come  to  my  personal  knowledge^  id  ooo'* 
tained  in  the  following  account,  which  constitutes  a  pamphlet  written 
»  "An  Bwaj  on  Wwstiiig  Pkilsy,"  London,  1868,  p.  13B. 
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by  one  of  the  unfortunate  subjects,  and  aent  to  m©  by  Dr.  R.  F, 
Andrews,  of  Gardner,  Massachusetts.  The  interest  attaching  to  the 
whole  matter,  as  well  as  in  consideration  of  the  graphic,  though  homely, 
manner  in  which  the  story  is  told,  will,  I  am  sure,  he  sufficient  apology 
for  my  quotuig  the  entire  pamphlet : 


I 


*' MUSCTIULll   ATBOPIIT. 

*'  Among  my  ancestors  and  their  neighbors  this  disesfie  was  knuwn  as  the 
*  Wetherbee  Ail ;  ^  definitely^  it  is  a  wasting  or  conBumption  of  the  mnsoles. 
Uatil  recently,  it  has  been  considered  incurable  ;  the  canse  is  unknown,  but  gen- 
■nly  the  first  intimation  the  patient  has  of  it  la  a  8ho{?k.  My  opinion  is  that  its 
tauMiptlon  la  some  time  previoaB,  but  not  noticed.  From  and  ever  after  the 
ibock  Its  progress  and  charaotor  are  remarkable,  the  various  aymptoma  and 
details  of  which  will  be  seen  in  the  individual  cases  I  shall  attempt  to  dcBoribe. 

**I  have  been  unable  to  trace  the  hiatoiy  of  thi§  disease  beyood  my  great- 
^tmdfather,  Ephraim  Wetberbee,  and  all  1  know  of  his  history  is  that  he  had 
ffiy  sons  and  two  daughters,  and  that  he  dted  of  the  '  Wetberbee  Ail.*  Bis  sod 
Aaa  experienced  a  sensation  in  the  calf  of  both  legs,  as  if  fltrack  smartly  with  a 
whip ;  I  do  not  know  how  long  he  livvd,  but  ho  failed  from  that  time ;  It^ae, 
another  son,  had  the  same  disease,  but  I  have  been  unable  to  learn  nny  pnrtie- 
nlan  id  bis  cH»e.  Two  others,  Calvin  and  Ji^seph,  the  latter  my  grandfather, 
died  in  South  America  of  diaeaaea  prevalent  in  that  country;  I  can  say  nothing 
d  lh«  othai*.  Hannah  Wetberbee,  one  of  ibe  daughters,  I  can  remember  to 
h«Ti  mm  walk  feebly  and  soon  after  confined  to  her  room  nearly  helpless,  and 
to  have  seen  her  oolBn-Iid  screwed  on.  Barah  married  a  Mr.  Paine ;  she  had  had 
iwv«D  children  and  was  In  good  health  ;  she  waa  walking  on  the  street  and  felt 
as  if  hit  in  the  calf  of  the  leg  by  a  stone,  and  turned  expecting  to  see  the  boy 
who  threw  il,  but  ooncluded  that  was  not  the  case;  she  lost  the  0f>ring  of  her 
losa,  as  tha  expreated  it,  and  never  walked  naturally  afterward;  she  told  her 
family,  on  her  arrlTal  home,  that  she  bad  the  *  Wether  bee  Ail.'  Bhe  lived  seven 
j«ara^  had  the  best  of  care  and  medical  treatment;  she  had  two  children  during 
Imt  aicknesa,  the  last  a  son,  after  she  had  become  perfectly  helpless  and  only 
nliM  months  previous  to  her  death.  She  had  nine  children ;  one  died  young,  the 
others  are  living  and  in  good  health.  I  had  these  particulars  from  the  eldest, 
Sarah  Paine,  who  married  Spaulding,  and  is  nearly  sixty  years  of  age,  has  gen- 
rrmlly  been  in  good  health,  excepting  dnring  some  three  years  she  suffered  from 
and  lost  all  her  strength ;  but  she  recovered  and  for  some  twenty 
baa  been  well.  She  had  a  son  and  daughter  who  both  married;  the 
died  of  oonsumption  of  the  bloodl,  the  son  is  in  good  health.  Mrs. 
les  other  cases  but  can  give  no  particnlars  except  that  one  felt  the 
ahf)ck  in  the  foot  under  the  shoe-buckle,  such  as  were  worn  a  hundred  years 
I  another  was  attacked  in  the  brain  and  lived  hot  twenty-fonr  hourt  (1 
not  call  that  a  case  of  muscular  atrophy) ;  another  requested  that  an 
tumtnation  should  be  made  after  his  death,  which  being  done  showed  that  all 
IIm  muscles  were  onnsnmed. 

** Joseph  Wetberbee,  my  grandfather,  had  a  son  and  daughter;  the  danghterf 
Laoy,  married  a  Mr.  PittM ;  she  had  only  a  son  and  daughter.  The  danghter 
twenty  years  and  died  of  toiM  sodden  and  serere  sickness.   The  son, 

Befiry  Pitts,  is  still  living  and  !•  about  fbity-threa  yetn  of  age;  has  suffered 
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Bjncb  from  rlieomatio  fever.  Aunt  Lucy  lierself,  eiyoyed  good  healtli  till  altodt 
fifty  years  old,  when  she  died.  She  believed  there  was  nothiog  peculiar  tti  the 
80-called  *  Wetherbe©  Ail'  Her  last  sjokneaa  was  of  au  entirely  different  char- 
acter. 

**I  now  come  to  the  case  of  my  father.  He  was  of  a  robust  build,  had 
strong  constitution  and  was  temperate,  drinking  no  epirita  since  my  remero- 
brauce,  probably  not  much  before ;  used  eorao  tobacco  at  times,  and  worked 
hard  at  different  trades,  as  shoemaking,  farming,  and  chatr-makluf?.  ^ben  about 
thirty-nine  he  remarked  that  be  was  growing  old  faat,  and  some  of  the  neigbborB 
diacovered  a  alight  limp  in  hiii  walk.  I  was  not  living  at  home  at  that  tliii«|  Hid 
do  not  know  much  of  bis  condition  in  the  early  etagea  of  bis  siokneas.  He  fint 
difloovered  a  weakness  in  the  right  tbumb^  being  unable  to  open  his  pocket-knife 
in  the  usual  way.  The  right  hand  and  arm  lo»t  strength  faster  than  the  left; 
aud,  eontrarily^  the  left  leg  failed  the  faateat.  He  thought  the  direct  cauae  of  his 
lamenesa  to  be  over-exertion  in  harvesting  a  crop  of  meadow-hay,  in  August  OTj 
September,  1844,  Ho  continued  to  labor  about  a  year.  The  progress  of  tl 
disease  wiib  ra[iid;  be  suO'ered  somewhat  from  painful  muscular  cootraotiotlB 
cramps,  otherwise  be  had  but  little  pain.  The  larger  muscles  of  the  arma 
legs  became  soft  and  flabby,  and  diminished  in  size.  In  November,  184S,  be  cut 
his  fingers  in  tlio  shop,  went  home  and  never  entered  the  shop  again.  He  got 
about  the  house  with  crutches  several  months,  oomfortably.  During  the  follow- 
ing winter  lie  had  rheumatic  fever.  In  the  summer  of  1846  be  became  nearly 
helpless.  Mother  and  myself  lifted  him  to  his  feet,  and  to  and  from  his  bed  and 
chair.  The  kidneys  were  also  affected,  and  the  lunge  were  very  weak.  So  hm_ 
wasted  in  Heab  and  strength,  and  died  on  the  10th  of  Ootober^  1840,  a  little 
than  two  years  after  the  hard  work  in  tlie  meadow. 

'*  I  can  say  no  more  of  the  above  cases,  except  that  the  persons  were  nativa- 
born  Americans.  Mrs,  Spaulding  thinks  we  descended  from  the  English.  I  do 
not  learn  that  there  was  dissipation  in  any  branch  of  the  family.  There 
branches  of  the  family  in  which  nothing  of  the  kind  appears ;  there  is  notbi 
of  it  in  the  Wetlierbees  in  Scotland.  Mrs.  Spaulding  thinks  the  disease  wai 
the  family  previous  to  the  time  of  my  great-grandfather. 

'*I  waa  bom  on  July  23,  1831,  in  Westminster,  Massachusetts.  At  the 
of  five  I  was  thrown  from  a  wagon  and  got  a  scalp-mark  from  tlie  horaesl 
At  the  age  of  six  I  remember  an  aching  head  and  discliarge  at  the  ear ;  at  9^\ 
or  eight  a  bad  cold,  with  soreness  of  chest,  a  cough  and  hot  gin-sling,  name  of 
which  were  in  the  least  agreeable.  When  eleven  I  was  badly  poisoned  with  ivy, 
although  beibre  that  I  had  handled  it  with  impunity;  at  fourteen  another  cold 
and  affected  chest  and  lungs,  with  ulcers,  or  aometbiug  like,  in  the  head. 

^^  From  this  time  to  the  age  of  twenty -one  I  had  some  sick-headadie ;  gut 
sick  three  times  from  trying  to  paint  outside  work,  got  poisoned  with  Ivy  and 
dog-wood,  but  did  not  lose  many  meals  or  much  sleep.  I  worked  at 
making  and  had  no  lack  of  out-door  exercise.  As  I  have  spoken  of  shocks 
ing  felt  by  some  of  the  above-named  persons,  I  am  reminded  that  I  felt  one  om 
ilay  in  the  summer  that  I  was  sixteen  ;  I  felt  as  if  struck  with  a  piece  of 
on  the  left  Hhouhler,  head,  and  neck.  I  looked  around  for  the  cause  but  si 
one;  I  was  not  hit  nor  hart ;  have  felt  something  similar  since,  but  as  oothinf' 
oame  of  I  thought  no  more  about  it.  At  twenty-one  I  had  a  lune  stomach, 
partly  from  work  and  from  getting  a  blow  in  the  breast.  One  plaater  tet  Uutt 
all  right,  and  I  have  had  nothing  of  it  since.  , 
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**Iii  JsnnoTj,  1855,  I  bad  lomenesa  in  the  right  wrist  and  hiuid,  attributtng 
U  to  a  aligbty  and  at  the  time  unnoticed,  sprain  bj  rolJing  logs,  I  bad  much 
pain  and  trouble  during  three  or  four  jeara;  many  times  I  could  scarcely  write, 
and  camo  to  use  the  bammer  and  saw  with  the  left  band.  It  is  naelesa  to  name 
tb«  yarioQs  modes  of  treatment,  as  time  only  seemed  efiectnal  in  restoring  the 
parta  to  nearly  their  natural  condition.  In  December,  1865^  I  bad  a  severe  cold, 
affected  lungs  and  head ;  bad  discbarges  at  the  ear,  but  kept  tlie  house  for  a  few 
dAjs  and  recovered.  Early  in  tbe  summer  of  1857  I  bad  poor  appitito  and  no 
ambition,  besdacbe,  and  slight  night-sweats.  I  gave  up  work  early  in  August, 
pal  myself  under  a  doctor's  care,  improving  much  in  two  months,  and  before 
winter  g&ined  my  usual  health.  Early  in  the  spring  of  1858  I  bad  palpitation 
of  the  beartf  caused  by  eating  new  maple-sngar;  have  been  subject  to  it  ever 
since,  at  intervals  from  a  week  to  a  year  and  a  halfi  always  brought  on  by  drinlk- 
tng  water  or  ale,  or  eating  an  apple.  I  felt  somewhat  weak  during  their  con- 
tioiumoo,  but  nsuaUy  kept  at  what  1  happened  to  be  doing,  though  they  Insled  from 
iSs  lo  tbirty-six  hours.     Two  or  three  years  following  I  had  two  sharp  stitcbi'i* 

te  back,  by  lifting  a  slight  weight,  resulting  in  a  lame  back  for  a  season. 
In  August,  1862,  I  enllnted  in  the  army  and  soon  went  to  Virginia;  had  bnt 
tittle  difficulty  in  getting  accustomed  to  camp- life  and  climate.  I  had  no  ooca&ion 
to  answer  surgeon ^s  call  until  the  following  winter,  when  I  got  cold,  being  on 
guard  night  and  day  during  fiumsido^s  so-called  ^mvd  march,^  resulting  in  pain 
in  the  bowels  and  diarrhoea,  but  that  all  wore  away  in  a  month  or  two.  During 
Iffty,  1868,  while  in  catnp  at  Washington,  I  took  a  cold  which  troubled  me  till 
aiter  the  battle  of  Gettysburg,  when  1  had  my  left  thigh  ft-actured  by  a  spent 
gTBp^ahot.  Tbe  fracture,  only  a  simple  diagonal,  was  never  set,  the  bono  unit- 
ing in  its  own  way  and  time,  consequently  the  left  leg  is  about  two  inches  short- 
«r  t&no  tlrie  other,  and  crooked. 

**  In  1864  I  received  my  discharge.  I  walked  with  a  cane  the  following  sum- 
DMT,  then  gave  it  up ;  experienced  no  difficulty  excepting  the  limp  resulting  from 
tiM  ahortneaa  of  the  leg.  During  the  year  1865  I  was  engaged  in  work  which 
kept  me  on  my  feet*  I  frequently  walked  two  miles,  out  and  back,  but  experi- 
aic«d  more  fatigue  than  in  previous  years.  In  May,  1866,  I  went  to  Chicago, 
nad  CDfaged  in  sedentary  occupation  ;  had  about  seven-eighths  of  a  mile  to  walk 
to  and  from  work.  1  nsutilly  walked  rapidly,  many  times  beating  the  borse-cara. 
Ib  July,  1867,  1  went  to  Peonsylvania and  engaged  in  chair-making;  on  my  feet 
lO  of  the  time,  and  some  of  the  time  standing  E>till  ai  a  machine;  also  walked 
nmeli  over  the  rough  hilly  roads  in  that  country.  I  was  there  upward  of  three 
ycien;  during  tbe  time  I  had  two  or  three  attacks  of  lame  back,  also  of  pilec. 
When  taking  an  armful  of  stock  from  the  floor  I  found  it  convenient  to  keep  a 
in  the  right  hand  to  assist  in  rising.  Is  A  letter  to  my  brother  I  remarked 
that  I  was  getting  old.  As  I  was  then  tbonl  the  same  age  my  father  was 
be  made  the  same  remark,  the  coincidence  is  remarkable. 

**  Late  in  1669  or  early  in  1670,  I  noticed  a  fibrillous  contraction  just  above 
the  rigitt  knee,  about  half-way  from  the  aoterior  to  the  inside.  It  la  a  tremn- 
lona  twitching  of  the  mnadea,  which  ia  aeen  in  the  muscles  of  slaoghtered  ani- 
Riftla  alter  the  skin  is  taken  off.  It  is  painleea  but  somewhat  disagreeable,  and 
mors  notieeftble  after  retiring.  In  two  or  thrte  d«yt  it  was  gone.  I  woe  at 
that  time  lianding  at  a  lathe  during  tbe  day,  and  walking  rapidly  morning,  nooa, 
Iftdlllslit.  In  November,  1870,  I  came  to  Gardner,  where  my  employment  was 
tknt  I  had  to  stand  stiller  than  ever.    I  was  advised  to  sit  on  a  stool  part 
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of  the  tttne,  but  I  was  not  inclitied  to  do  ao.  I  walked  rapidly  to  and  from  tbt' 
shop,  each  trip  requiring  aboat  twelve  minutes,  four  trips  a  day  up  bill  aod 
down.  Id  Feliruary,  1871,  I  felt  a  general  lameness  or  umaculor  eorcoesa 
over-eicertioD,  loss  of  sleep,  and  taking  cold.  I  had  had  gucb  experiooces  befc 
most  persoDS  have  the  same.  About  the  20tb  or  25th  of  March  I  noticed  for 
the  first  time  that  I  went  up-stairs  with  much  difficulty,  the  trouble  seeming  to 
be  in  the  right  tlitgh.  On  the  26th  of  March  I  walked  to  WestminBter,  a 
distance  of  five  miles,  and  back.  I  felt  getierallj  fatigued,  but  noticed  no  par* 
tioular  lameness^  That  was  the  last  foot -journey  of  any  distance  I  ever  took. 
Twice  in  April  I  quickened  my  pace  to  pnsa  aoine  persons  on  the  sidewalk,  uid 
felt  a  {|uick^  painful  sensation  in  the  anterior  portion  of  the  right  thigh.  A  few 
days  subsequent  to  this  there  was  an  alarm  of  lire  about  twelve  o^clock,  I 
started  to  run,  but  gave  it  up  after  a  few  steps,  and  have  not  tried  to  ran  since. 

**  I  was  a  little  anxious  about  nU  this,  hot  did  not  suspect  any  permuiMt 
lameness  existed,  I  cannot  say  when  the  thought  of  the  *  Wetherbee  Ail '  came 
into  ray  mind.  On  May  lltli,  as  I  was  going  of  an  errand  in  the  morning,  I 
stopped  to  throw  a  etone  at  a  siuall  hawk  in  an  apple-tree,  but  fell  myself^  and 
the  hawk  flew  away.  Twice  soon  after  1  fell  on  throwing  a  stone.  About  this 
time  I  had  severe  cramps  in  the  right  thigh,  and  have  the  impression  tlkat  Ihert 
were  cramps  in  the  right  thumb.  I  consulted  a  doctor  about  this  time,  and  b** 
gnu  a  regular  course  of  treatment.  The  Ist  of  Jimo  I  gave  op  going  home  for 
my  dinner,  and  sat  on  a  stool  much  of  the  time  while  at  work.  I  still  walked 
comfortably,  but  could  not  raise  my  weight  np  an  ordinary  step,  and  I  had  to 
be  careful  that  the  knee  set  at  every  step,  or  it  would  erif^plo  and  let  me  doi 
The  reader  will  notice  that  the  leg  wliich  was  not  broken  failed;  as  it  was 
two  inches  longer  than  the  other,  it  had  to  bear  the  greater  burden,  and,  in  go- 
ing up-hill  or  up'Stairs,  virtaally  had  to  raise  my  weight  two  inches  higher  st 
every  step  than  the  broken  leg*  The  tremulous  twitching  was  very  niarVtivl 
daring  this  time,  atid  occasional  painfid  cramps.  I  continaed  to  lose  strength 
all  summer,  and  was  obliged  to  give  up  some  kinds  of  work. 

"September  1st,  I  found  that  the  right  thigh  measured  only  sixteen  inches, 
while  the  left  measured  nineteen.  I  used  a  cane  at  this  time  and  found  it  of 
much  service.  At  tliia  time  I  rode  to  and  from  the  shop.  About  the  1st  of 
November  I  found  the  left  leg  began  to  fail.  The  1st  of  Jauaary,  1872,  I  fouad 
much  difficulty  in  walking  only  a  short  distance.  I  gave  up  work  and  w€»nt 
the  Massachusetts  General  Hospital  for  five  weeks;  but  no  elTect  of  the 
inent  was  apparent ;  think  the  right  thigh  had  decreased  to  fourteen  and  one- 
half  inches  in  one  year.  There  was  but  very  little  strength  in  the  right  leg,  the 
moffole  of  the  thigh  was  very  flabby,  and  the  heat  was  lower  than  in  the  other  leg. 
I  resumed  my  oociipallon  in  February.  The  fibrilloua  contractions  and  painful 
cramps  had  by  this  time  nearly  ceased  in  the  right  leg,  but  were  risible  in  the 
left ;  also  noticed  weakness  in  the  right  thumb,  especially  when  cold,  and  ooald 
not  hold  a  carpenter's  pencil  in  the  usual  way.  1  cannot  state  the  number  of 
times  that  f  fell ;  I  continued  to  ride  to  my  work.  Late  in  May  I  could  bear  no 
weight  on  my  left  toes.  Meantime  I  had  bandaged  my  right  foot  and  leg  to  the 
knee,  on  account  of  swelling.  On  the  27th  of  July  I  was  thrown  from  a  car^ 
Hage,  the  immediate  result  of  which  was  a  general  muscular  soreness,  particu- 
larly in  the  left  foot  and  arms, 

"  From  this  time  the  progress  of  the  disease  was  marked  and  rapid,  ©spe- 
cially in  the  ball  of  the  right  thumb  and  the  left  thigh,   I  now  foand  it  unsafe  to 


m 


ATROPHY. 


6« 


I 


I 


without  a  cane,  or  o^t  of  tlio  reacli  of  soinething  permanent.  Aa  the  ooM 
weatljer  came  on,  1  had  to  change  my  joh  for  a  lighter  one  in  a  warmer  place, 
I  g»Te  up  walking  in  the  shop,  u«eU  a  wheel-chair,  and  waa  during  the  fall  put 
into  A  biiggj  by  a  atrong  man,  I  continued  to  work  through  December,  except- 
tog  8oroe  of  the  coldest  days,  hut  on  the  last  nftcrnoun  of  the  year  1872  I  fell 
and  aevercly  aprained  the  left  knee ;  whu  obliged  to  quit  work,  and  have  done 
(lothing  eince. 

**  At  no  time,  since  I  first  felt  the  lameness  in  the  right  thigh,  have  I  been 
able  to  eaj  with  truth  that  I  whb  a  little  better,  or  even  about  the  ^ame  ;  but 
thai  r  waa  not  so  strong  aa  I  was  a  month  preyiona.  This  disease  never  staada 
•till.  I  will  closo  this  sketch  by  sayiog,  that  at  this  writing  I  cannot  ataod 
alone,  have  no  control  of  the  right  leg  whatever,  and  cannot  move  the  toes. 
The  left  is  very  weak ;  both  feet,  and  the  legs  below  the  knee,  are  somewhat 
cold  most  of  the  time.  I  dress  without  a&isiistaDce.  My  arms  are  not  strong 
enough  to  raise  my  weight  to  ray  feet ;  have  not  slrcmrth  to  cough  or  sneeze 
with  any  force.  Have  a  fair  appetite  and  sleep  well.  It  is  probable  that  nearly 
tttrj  muscle  in  the  system  is  affected,  as  I  have  felt  the  cramps  and  tremulous 
oootractiona  in  nearly  every  part.  There  is  no  loss  of  sensation  in  any  part. 
TImi  ttrge  muscles  of  the  right  thumb  are  much  wasted,  the  whole  hand  has  a 
boof  appearanoe^  and  the  third  finger  droops.  Sometimes  I  cannot  pick  np  a 
pla,  and  tny  writing  U  scarcely  legible.  I  gave  up  all  treatment  six  months 
■go,  oa  I  could  never  see  any  difference  in  the  progreaa  of  the  diseaae  while 
oader  treatment  and  while  not. 

^^One  theory  is,  that  this  disease  is  not  inherited  by  the  dcscendanta  of  tli« 
females ;  and  the  history  of  Mrs.  Taine^s  family  seems  to  eonfirro  it.  My  objeot 
in  writing  this  is,  that  those  into  wboxe  hands  it  may  fall,  who  are  predisposed 
to  lliia  diaease,  may  keep  a  watch  upon  themselves ;  and  I  eihort  them  to  mod- 
erstioo  in  labor  and  phyucal  exertion,  and  in  all  things,  and  that  they  may  have 
a  bUtory,  though  imperfect,  of  the  cases  which  have  appeared  in  our  family; 
thai  they  may  immediately,  on  suspicion  that  they  are  attacked  by  any  nnuaiial 
IUbI^  apply  for  tlie  best  help  within  their  power.  1  waited  some  two  months  be- 
fore taking  any  measures  for  relief.  This  disease  is  also  known  as  *  wasting  palsy/ 
li  la  known  in  other  families.  The  so-called  living  skeletons,  who  arc  exhibited 
■e  earioeitiea,  are  sufferers  from  muscular  atrophy  in  its  worst  form.  1  am  the 
eldeet  of  five ;  one  sister  and  three  brothers  still  enjoy  fair  health.  Kone  of  nt 
need  tobacco  or  spirituous  liqaors. 

"E.  H.  Wethcrbu. 
HAMAcauBcm,  Morth  tl,  t$tV* 


In  relation  to  this  cjiac,  Dr.  Andrews,  in  sending  me  the  pamphlet^ 
wrHoB,  tinder  date  of  March  30, 1874: 

■        •*Thla  roan,  Wetherhee,  died  December  28,  1878, 

^L^  **  iitt  sister  has  recently  conaulted  me  with  symptoms  of  the  same  dltease. 

^HEi  left  arm  and  shoulder  are  affected.  The  twitching  of  the  fibrilla  ia  worae  ftl 
w^ht  T  prescribed  iron  and  quinine,  and  rest.  I  was  present  at  your  clinic  ml 
B«Uevna  two  years  ago  when  you  exhibited  a  patient^a  bridge-builder'-fVom 
OUo^  with  the  disease.' 

Two  ineiiibera  of  this  family,  within  the  knowled^  of  the  writer  of 
pMUplllet,  were  affected  with  progressive  muscular  atrophy,  and  it 
85' 
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is  probable  tliat  other  members,  as  he  was  informed,  before  his  great- 
grandfather, were  its  subjects.  An  interesting  circumstance  is,  that  two 
of  tbe  cases  were  females,  and  it  is  likewise  a  notable  fact  that  tho 
children  of  one  of  these,  nine  in  number,  exhibited  no  symptoms  of  the 
disease.  We  have  seen  that  in  paeudo-hypertrophic  spinal  paralysis 
the  affection  is  only  transmitted  through  tho  females,  while  progressiye 
muscular  atropliy,  so  far  as  this  history  goes,  appears  to  be  only  im- 
mediately hereditary  through  the  males.  Atavism  was  therefore  mani> 
fested  in  a  different  way  than  it  is  in  tho  former  affection*  Duchenne^ 
however,  as  we  have  seen,  has  witnessed  two  cases  occurring  in  children 
in  which  the  disease  was  transmitted  directly  through  the  mothers  who 
were  themselves  the  subjects  of  the  malady. 

But  nothing  on  this  point  can  surpass  the  instructive  histories  re- 
lated by  Dr.  Naunyn  '  relative  to  oases  brought  before  his  medical  cUn- 
io  in  K.5nigsberg.  SLs  generations  were  subject  to  tho  disease.  Mem- 
bers of  three  generations  wore  alive  at  the  time  Naunyn  delivered  his 
lecture,  and  the  clinical  histories  of  seven  cases  were  personally  known 
to  him.  The  oldest  of  these,  Dorothea  Brauu  [^lee  Bessel),  was  seventy 
years  old.  Her  father  and  grandfather  had  the  affection,  to  her  knowl* 
edge,  and  her  father  told  her  that  her  great-grandfather  was  also  its  aub- 
joct.  Dorothea  had  eleven  brothers  and  sisters,  of  whom  only  one, 
Minna,  a  sister,  had  the  disease.  Of  her  own  seven  children  four  were 
affected.  Of  Minna's  three,  one  dying  in  early  infancy,  two  were  dis 
eased.  Of  Dorothea's  uncles,  seven  in  number,  two  suffered  from  tiir 
malady. 

The  accompanying  table  shows  at  a  glance  tho  relationship  of  ih© 
several  members  of  this  remarkable  family,  and  the  channels  througii 
which  the  disease  was  transmitted  directly,  and  by  atavism.  From  iti 
examination  we  see — 

1.  None  of  the  sons  of  Daniel  Bessel  were  affected,  but  two  of  tbe 
daughters,  Dorothea  and  Minna,  were,  and  the  malady  was  propagated 
by  them. 

2.  Of  Minna's  three  chiltlren,  all  females,  two  had  the  disease. 

3.  Of  Dorothea'^  seven  children,  two  boys  and  two  g^ls  were  af- 
fected, while  two  boys  and  one  girl  escaped. 

4.  One  of  the  hoys,  Hemiaim,  and  one  of  the  girls,  Emilie,  who  es- 
caped, had  each  a  boy  who  had  the  disease,  thus  affording  two  Gxamplaifl 
of  atavism,  one  through  the  male  and  one  through  the  female. 

This  history  is  in  marked  contrast  to  that  of  Wetherbee  so  far  am 
the  line  of  descent  is  concerned,  and  the  two  together  may  be  coc^ 
sidered  as  definitely  settliDg  aHirmatively  the  question  of  the  h^^recH 
tary  transmission  of  progressive  muscular  atrophy. 


*  *'  Uebcr  Ilcreditit  der  progresBiven  MuskeUtrophie,'*  reported  bj  Dr.  ficfaont 
Berliner  kiinuch*  Wochemtchrtft,  Nos.  42  and  43,  1878. 
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From  sorao  facts  which  will  be  adduced  under  the  bead  of  treatment 
there  is  reason  to  believe  that  syphilis  is  occasionally  a  cause  of  pro- 
gressive muscular  atrophy. 

The  exciting  cause  is  often  impossible  of  detection.  This  was  the 
case  in  twenty-nine  of  the  instances  that  have  coroe  under  my  observa- 
tion. Of  the  remaining'  twenty-three,  injuries  of  the  spine  were  the 
eause  in  two,  exposure  to  cold  and  dampness  in  thirteen,  and  excessive 
mosoular  exertion  in  eight.  Of  these  latter  cases,  two  occurred  in  the 
persons  of  ballet-dancers,  the  disease  making  its  appearance  lirst  in  both 
gastrocnemii  muscles  simultaneously  ;  one  in  a  gentleman  who  had 
overtasked  the  muscles  of  the  upper  extremities  by  severe  and  long- 
continued  exertion  in  rowing — the  muscles  about  the  shoulders  being 
affected;  in  two,  the  muscles  of  the  right  band  were  first  attacked^  M 
the  result  of  excessive  use  of  the  pen  in  writing j  in  one,  it  was  induced 
by  the  occupation,  that  of  a  bricklayer,  requiring  the  patient  to  bear 
the  weight  of  his  body,  during  his  work,  mainly  on  one  leg — the  OEe 
attacked;  in  one,  it  was  apparently  induced  by  running  a  long  dist&noe; 
in  one,  it  began  in  the  thenar  eminence  of  the  right  hand  of  a  bridge*, 
builder;  in  one,  it  attacked  the  muscles  of  the  hand  and  forearm,  begii 
ning  in  the  ball  of  the  thumb  in  a  man  whose  occupation — faro-dealer — ' 
required  hiui  to  use  his  thumb  and  fore-finger  in  a  peculiar  way  for 
many  hours  at  a  time.  Venereal  excesses  have  been  alleged  as  a  cai 
but  I  have  seen  nothing  to  support  the  assertion. 

Diagnosis,— ^Progressive  muscular  atrophy  may  be  confounded  with 
infantile  spinal  paralysis,  spinal  paralysis  of  adults,  pseu  do -hypertro- 
phic spinal  paralysis,  amyotrophic  lateral  spinal  sclerosis,  and  various 
secondary  forms  of  atrophy. 

From  all  these  diseases  it  is  discriminated  without  difficulty,  if 
tention  be  paid  to  its  peculiar  features,  which  in  the  main  are  as  U 
lows; 

1.  The  absence  of  fever  and  of  pain  in  the  back. 

2.  The  gradual  progress  of  the  atrophy,  the  muscles  being  attacked 
one  by  one  and  not  en  ma^ae^  as  in  the  other  diseases  named. 

3.  The  fact  that  there  is  not  paralysis  in  the  proper  sense  of  the 
word,  the  loss  of  power  beiug  simply  the  result  of  a  diminished  mass  of 
muscle. 

4.  The  retention  of  the  electric  contractility  so  long  as  there  are 
muscular  fibres  to  contract. 

5.  The  presence  of  fibrillary  contractions,  which  are  very  rarely  met 
with  in  other  atrophic  diseases,  except  amyotrophic  lateral  sclerosis,  the 
diagnosis  from  which  will  be  herewith  pointed  out. 

Progressive  muscular  atrophy,  when  manifested  in  the  tongue,  has 
often  been  mistaken  for  glosso-labio  lazyngeal  paralysis*  It  is  readily 
distinguished,  however,  fi'om  this  latter  disease  by  the  fact  that  atrophj 
b  not  an  accompaniment  of  the  morbid  process  which  oharaci 
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gIoB8o4abio  latyngeal  paralysis.  In  progreraive  muscular  atropby  at- 
tacking the  tongue  the  organ  is  marked  by  knots  and  depressions,  the 
latter  corresponding  to  the  situation  of  the  atrophied  muscular  bundles 
and  the  former  to  the  as  yet  untouched  portions.  In  glosao-Iabio  laryn- 
geal paralysis  the  tongue  lies  motionless  in  the  mouth,  undiminished  in 
size.. 

In  locomotor  ataxia  there  is  sometimes  a  wasting  of  the  muscles, 
but  the  fact  that  the  atrophy  is  shown  in  masses  of  muscles  at  once,  and 
the  clinical  history  of  the  patient,  will  suJBoe  to  render  the  diagnosis 

■^  Id  rheumatic  affections  there  is  often  atrophy,  but  this  is  consecu* 
tire  on  paralysis^  and  in  the  cases  of  tumors  of  the  cord  we  have  the 
phenomena  of  slow  compression  in  addition  to  those  of  muscular  atro- 

In  cases  of  injury  of  the  cord  or  of  the  nerves  supplying  a  part,  pa- 
rtijBit  is  the  first  symptom  to  make  its  appearance,  though  atrophy  may 
vary  quickly  follow.  In  such  instances  the  electric  contractility  is  soon 
lost.  Attention  to  the  cHuical  history  of  such  cases  will  render  a  mis* 
take  in  their  diagnosis  almost  out  of  the  question* 

Prognosis. — From  what  has  been  said,  it  will  readily  be  apprehended 
that  progressive  muscular  atrophy  is  a  very  serious  disease;  indeed,  it 
it  OIM  of  the  most  progresi$ive  of  all  the  affections  to  which  the  term  has 
bam  applied. 

In  only  three  cases  have  I  succeeded  in  arresting  the  course  of  tlie 
disease,  and  in  restoring  the  atrophied  muscles.  One  of  these  was  that 
ol  a  highly-intelligent  gentleman,  formerly  an  officer  in  the  navy,  but 
now  a  resident  of  this  city^  whose  case  has  already  been  referred  to  as 
baring  been  induced  by  row*ing;  the  other  was  that  of  the  patient,  alao 
previously  mentioned,  in  whom  the  affection  was  induced  by  cold,  and 
which  began  in  the  right  deltoid  muscle.  Both  of  these  patients  were 
anlmlj  oiiw»d,  regaining  full  muscular  power.  The  other  was  a  man 
filio  oame  to  mv  clinic  ut  the  University  Medical  College  during  the  win- 
ter of  lg7i-'75. 

In  four  other  cases,  which  I  saw  before  the  disease  had  advanced  to 
a  great  ejctent^  tta  progreaa  waa  arrested,  but  there  has  as  yet  been  no 
ion  of  the  wasted  muscles;  in  two  of  these  there  was  no  prob- 
eanse  of  the  affection. 

Hie  cocxiatenoe  of  a  clinical  history  of  syphilis  probably  makes  the 
mofe  favorable  than  would  otherwise  be  the  case. 

TIlA  eadstenoe  of  an  hereditary  tendency  reoders  the  prognosis  much 

re  grave ;  and  the  fact  of  the  disease  having  lasted  a  long  time  is  also 
id  vnlavorable  import. 

■ort»ld  Anatomy  and  Pathology.— Investigations  in  regard  to  the 
morbid  anatomy  of  progressive  muscular  atrophy  relate  to  the  oondip 
tioD  of  the  spina]  cord,  the  nerves,  and  the  affected  muscles. 
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Tlie  spinal  cord  has  been  exammed  in  cases  of  progressive  mu&culAi 
atrophy  by  Bergmann,  Meryon,  Guil,  Luys,  Lockhart  Clarke,  and 
others,  with  very  dUTereDt  resultsj  some  of  these  observers  Onding  no 
change  whatever,  and  others  detecting  notable  variations  from  the  nor- 
mal structure.  In  three  cases  examined  by  Clarke,*  disorgaaLzation  of 
the  spinal  cord,  especially  of  the  gray  matter,  was  found,  with,  in  one 
case,  deposit  of  amyloid  corpuscles. 

More  recently  Hayem,*  and  Charcot  and  Joflfroy,'  have  studied  the 
morbid  anatomy  of  progressive  muscular  atrophy  with  great  care.  Iji 
Hayem's  case,  the  disease  affected  the  muscles  of  the  upper  extremi- 
ties to  such  an  extent  as  to  render  them  powerless  from  the  fihoulders 
down.  The  patient  died  from  paralysis  of  the  diaphragm,  and  of  pneu- 
monia. 

On  post-mortem  examination,  the  spinal  cord  appeared  healthy  to 
the  naked  eye.  The  anterior  roots  of  the  cervical  nerves  were,  how- 
ever, notably  atrophied.  The  most  attenuated  were  those  of  the  seooind, 
third,  fourth,  and  fifth  pairs.  The  sympathetic  was  healthy.  On  mi- 
croscopic examination  of  the  cord,  the  most  marked  characteristic  was 
atrophy  and  disappearance  of  the  nerve-cells.  In  some  portions  there 
were  none  to  be  seen,  but  there  were  large  numbers  of  free  nuclei, 
and  of  cells  containing  many  nuclei.  The  atrophy  of  the  nerve-oella, 
and  of  the  anterior  cornua  of  gray  substance,  was  greatest  at  the  level 
of  the  second  and  third  cervical  nerves,  and  extended  as  low  as  the  fifth 
cervicaL  This  region  was  that  from  which  the  nerves  supplying  the 
atrophied  muscles  were  derived.  In  the  dorsal  and  lumbar  regiooJB  then 
was  no  atrophy  of  nerve-cells  or  of  nerve-roots* 

A  consideration  of  this  case  shows,  as  Hayem  remarks,  that  it  is  one 
which,  during  life,  exhibited  the  usual  symptoms  of  progressive  m 
lar  atrophy,  and  that,  at  the  post-mortem  examination,  lesions 
found  in  the  muscles  in  the  anterior  roots  of  the  nerve,  and,  above  ail, 
in  the  spinal  cord.  The  alterations  from  the  healthy  struotore  of  the 
cord  consisted  of — 

1.  Abnormal  vascularization  with  dilatation,  and  sclerosis  of  the  a^ 
terioles,  and  of  the  larger  capillaries. 

2.  A  more  or  less  abundant  exudation  surrounding  the  blood-Tet- 
sels. 

3.  Multiplication  of  the  elements  of  the  interstitial  tissue  (the  neu- 
roglia),  and  finally  atrophy,  and  disappearance  of  a  very  great  tiam- 
ber  of  the  nerve-cells. 

*  Beatc'a  "  Archives  of  Medicine,"'  voL  iii.,  1861 ;  also,  same,  vol.  iv.;  also,  BriluA  •nd 
Foreign  Mrdico-Chtrurgfica*  Review^  vol.  xxx,,  1862. 

'  *'  Note  8ur  im  cas  d'atrophie  musculairo  progressive,  avec  lAalouB  de  la  moSIIe,**  Ar- 
thiw!8  de  FhtfHioloffie,  No.  2,  U69,  p.  221,  and  No.  3,  18«l,  p.  891. 

*  ♦*Deux  CM  d'atrophie  musculairo  progTOssire,  avec  lesions  de  Usubstancti  griMfldi 
(aiaceaux  aDt^TO-luLSraux  de  la  moeUe  6piai^i^'^  Arehivf§  de  Phymefogit^  Noa.  8  sad  i^ 
1869. 
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Tbese  facts  point  to  tbe  exUtonce  of  obroDio  iDflammation  of  the 
gray  substance  of  the  cord,  beginning  in  the  nerve  or  parenchymatous 
tiasue,  and  subsequently  involving  the  neuroglia  or  interstitial  sub- 
stance. 

The  two  cases  of  MM  Charcot  and  Joffroy  have  also  been  very  care- 
fully and  thoroughly  studied. 

Ihe  chief  features  of  the  first  case  were,  progressive  muscular  atro- 
phy, especially  marked  in  the  superior  extremities;  atrophy  of  the 
muscles  of  the  tongue  and  of  the  orbicularis  oris,  and  paralysis  with 
rigidity  of  the  inferior  ortremities.  The  patient  was  a  woman,  and,  bc*- 
coming  suddenly  very  weak,  died  asphyxiated. 

At  the  autopsy,  the  anterior  roots,  especially  those  of  the  cervical 
rtjgiun,  were  found  greatly  atrophied  and  discolored.  The  cord  ap- 
peared healthy  to  the  naked  eye,  except  that  &t  the  dorso^lmnbar  en* 
largement  it  was  softened.  On  microscopical  examination,  however, 
tbe  nerve-tnbes  of  the  anterior  columns  were  discovered  to  be  atrophied^ 
S  great  number  being  only  represented  by  the  axis  cylinder,  while  tbe 
oonneotive  tissue  was  very  much  increased,  The  posterior  oolumns 
were  not  involved  in  the  least. 

In  examining  the  gray  substance  of  the  cenical  region,  the  authors 
weire  struck  with  the  extreme  degree  of  atrophy  which  the  cells  of  the 
mnterior  oomua  had  undergone;  a  large  proportion  of  them  had  entirely 
disappeared,  leaving  no  trace  behind  thenu  The  posterior  comua  ap- 
peared to  exhibit  all  the  quulitics  of  the  normal  condition. 

The  alterations  in  the  other  regions  of  the  cord  were  not  directly 
connected  with  the  muscular  atrophy,  except  as  regards  the  medulla  ob- 
longmta,  where  the  cells  of  the  nuclei  of  origin  of  the  hypoglossal  were 
found  to  be  atrophied,  and  even  completely  destroyed.  In  the  second 
onse,  similar  structural  changes  were  found* 

As  Charcot  states,  when  the  alterations  of  the  neuroglia  are  very 
pronounced,  the  anterior  horn,  which  is  the  seat  of  the  morbid  prooesa, 
may  be  considerably  reduced  in  sire.  Tliis  condition  is  well  shown  in 
tbe  accompanying  woodcut  (Fig.  G;i),  which  represents  a  section  of  the 
spinal  cord  taken  from  the  cervical  region  of  a  patient  who  had  been 
the  subject  of  progressive  muscular  atrophy — a,  the  left  anterior  bom 
of  gray  matter;  b,  the  right  anterior  horn,  the  cells  of  which  are  atTo> 
pbied  with  the  exception  of  a  small  group  at  a  The  whole  right  ante- 
rior bom  is  seen  to  be  diminished  in  sixe. 


■  Tbcte  casM,  which  At  the  time  wore  coasidet«d  to  be  lastsiieeft  of  pntgraanvs  flM»> 
alrophj  Willi  complicfttioni,  art  now  to  bt  cIssMd  n&der  the  bead  of  amj-otiophle 
I  haro  dMorlbed  bers  th«  morbid  anatoiD/  exhibited  hy  them  la 
as  U  relatM  to  the  lesion  of  the  o«Us  in  tbe  anterior  bonu  of  graj  matter^  nawnr* 
lbs  eontSderatlon  of  tho  other  lesions  for  a  ■obeeqaent  divMion  of  the  Mt^fcot    It 
be  nld  now,  In  antidpaiion  of  a  fuller  dlswwsion,  that  the  altimitiODS  of  the  giwf 
of  Uie  anterior  uoma  appear  to  be  the  aeme  In  tbe  two  dUeaae*. 
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MM.  Provost  and  David '  have  recently  reported  a  case  of  atropW 
of  the  thenar  ominonce,  similar  to  that  related  on  page  521,  as  oocut- 
rin^  in  my  own  experience.  They  had  the  opportunity,  however,  of 
making  a  post-raortem  examination,  the  patient  dying  of  a  wound  of 
the  head.  The  man,  the  subject  of  the  disease,  had  had  from  his  in- 
fancy complete  atrophy  of  the  muscles  of  the  ball  of  the  right  thumb. 
Even  the  bone  was  atrophied.     There  bad  never  been  pain. 

Fio.  6B. 


/ 


/ 


\ 


On  post-mortem  examination  there  were  found:  manifest  atrophy 
of  the  anterior  root  of  the  right  eighth  cervical  nerve;  slight  atrophy 
of  the  anterior  root  of  the  right  seventh  cervical  nerve,  and  atrophy 
of  the  right  anterior  horn  of  gray  matter  in  relation  with  these  roota» 
The  muscles  of  the  thenar  eminence  were  entirely  destroyed  ;  but  all 
the  other  muscles  of  the  hand  and  arm  were  normal. 

In  this  case  the  relation  between  the  gpinal  lesions  and  the  afteeted 
muscles  was  sufficiently  explicit. 

Still  more  lately  MM,  Pierret  and  Troisier'  have  examioed  the  spinal 
cords  of  two  patients  who  died  of  progressive  muscular  atrophy,  and 
have  confirmed  in  all  essential  respects  the  results  obtained  by  the 
observers  previously  mentioned.  The  character  of  the  lesions  of  the 
cord  and  nerves  may  therefore  be  considered  as  definitely  siscertained; 
and  it  is  equally  an  established  fact,  first  noticed  by  Cruveilhier,  that 

*  **  Noie  etiir  tm  c&a  d'atropbie  dea  inuacica  da  I'tSniinence  th^nAr  droUo  avc 
de  la  moelle  6pini6re/*  ArcMt/e*  de  Pkysiologh^  1874,  p.  698. 

'  "  Note  Bur  deux  c«8  d*atropbie  musoul&U'O  progreasivOf"  Attldwt  de  I^k^hiogi^m 
1875,  p.  237. 
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the  ftnten'or  roots  of  the  spinal  uerves  derived  from  tbo  affected  portion 
of  the  cord  and  supplying  the  diseased  muscles  are  generally  found 
atrophied  from  the  disappearance  of  a  certain  number  of  ner?e-tubes. 
Tbia  la  a  secondary  lesion  resulting  from  the  spinal  degeneration. 

The  atrophy  of  the  muscles  is  due  to  the  degeneration  and  ultimate 
disappearance  of  the  fibrillie.  To  the  naked  eye  they  appear  pale  and 
attenuated.  By  microscopical  examination,  it  is  seen  that  the  trans- 
verse vttias  of  the  iibrillfe  are  in  course  of  disappearance,  and  as  the  dis- 
ease advances  they  are  perceived  to  fade  away  altogether.  Eventually, 
the  longitudinal  striae  also  disappear.  At  the  same  time,  the  muscular 
fibriihe  break  up  into  granules,  and  then  undergo  regressive  metamor- 
phosis  into  fat.  It  is  not  uncommon  to  see  a  bundle  of  fibrillap,  in  one 
part  of  which  the  transverse  striae  only  have  vanished;  in  another,  the 
longitudinal  ;  in  another,  the  process  of  disintegration  complete  ;  and 
in  another,  oil-globules  occupying  their  place.  Fat-corpuscles  are  fre- 
quently found  deposited  between  the  bundles  of  fibriU^*  After  a  time 
the  fat  disappears,  and  notking  is  left  of  the  muscle  but  a  cord  of  con- 
nective tissue  made  up  of  the  perimysium. 

Sometimes  the  interstitial  fat  is  deposited  in  such  large  amount  as 

^H^takt  ftway  from  the  atrophied  parts  all  appearanoe  of  emaciation, 

HU|  in  fact,  to  mask  the  essential  feature  of  the  disease,     Duchenne 

baji  pftiticularly  called  attention  to  this  circumstance,  and  has  given  on- 

gmvingi  representing  patients  thus  affected.     This  fact,  it  appears  to 

me,  furnishes  an  addttioual  argument  to  those  previously  advanced  rela* 

live  to  the  propriety  of  placing  pseudo-hypertrophio  spinal  paralysis  in 

the  present  group  of  diseases  ;  and  Charcot,  who  considers  progresaive 

muscular  atrophy  an  afleotion  of  the  cells  in  the  anterior  horns  of  gray 

aiAUery  but  regards  pseudo-hypertrophic  spinal  paralysis  as  a  malady  of 

V  ihm  mtisclea,   speaks   of  the   excessive   lipomatosis — Upomatase  luxu- 

the  former  disease,  without  appearing  to  recognize  the  fact 

»  M  indicating  any  relationship  between  the  two. 

The  eesential  points  in  the  morbid  anatomy  of  progressive  muscular 
alfophy  are  no  longer  matters  of  doubt.  The  bearing  of  these  points 
oa  the  real  nature  uf  the  disease  is  next  to  be  investigated. 

At  the  outset  of  the  inquiry  relative  to  the  pathology  of  progressive 
atrophy,  the  question  arises,  Is  it  an  affection  of  the  musole^ 
the  sympathetic  system,  or  the  spinal  cord  f 

As  reganls  its  being  a  disease  primarily  of  the  affected  musdeii 
Madraioh  *  is  the  most  strenuous  contestant  in  support  of  the  afUrma- 
tiott.  Hie  main  argument  is  that  lesions  are  found  in  the  muscles  while 
they  are  not  found  in  the  spinal  cord  or  nervous  svstem,  except  in  a 
lew  instances*  But  he  neglects  to  state  these  very  important  facts, 
thai  in  every  oaae  he  cites,  in  which  lesions  of  the  oonl  wore  not  found, 
Um  aouunination  was  made  before  Lockhart  Clarke  had  taught  us  how 
«  **  Ceber  lluikclatrophic,"  a.  ^  w.,  B«fUo,  1878. 
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histologicul  investigations  of  the  nervous  centres  were  to  be  carried  on, 
and  that  in  every  case  of  progressive  muscular  atrophy,  in  which  th« 
spinal  oord  has  been  examined  since  that  time,  and  according  to  that 
method,  disease  of  the  anterior  tract  of  gray  matter  has  been  found. 
Thus  the  first  examination  which  he  cites  was  made  in  1858  ;  the  lii«^t 
in  1867.  In  the  intervening  period  the  lesions  of  the  colls  in  the  ante- 
rior horns  did  not  attract  attention — were  not^  in  fact,  discovered. 
Lookhart  Clarke,  Charcot,  Joffroy,  Duchenne,  Hayem,  Pierret,  Provost, 
and  others,  had  not  made  the  examinations  which  have  placed  the 
existence  of  the  central  lesion  beyond  a  doubt. 

Now,  as  to  the  relation  of  cause  and  effect  which  the  spinal  and 
muscular  lesions  bear  to  one  another,  opinions  vary,  and  the  question 
appears  to  be  one  which,  in  its  very  nature,  is  incapable  of  being  pOM* 
tively  solved.  We  can  only  take  the  evidence  on  both  sides,  and  de* 
termiuo  the  matter  according  to  what  strikes  us  as  being  the  weight  of 
testimony  J  and  this  appears  to  be  in  favor  of  the  doctrine  of  priraarr 
spinal  disease.     We  have  in  support  of  this  view — 

1.  The  fact  that  those  cells  of  the  cord  are  diseased  which  are  in  am* 
tomieal  and  physiological  relation  with  the  affected  muscles. 

2.  The  absolute  certainty  that  similar  lesions  of  the  anterior  honi§ 
of  gray  matter  will  cause  atrophy  of  muscles  — infantile  spinal  paraly* 
sis,  spinal  parzilysis  of  adults,  pseudo-hypertrophic  paralysis,  acute  mye- 
Htia,  etc.  In  tliese  diseases  we  know  from  the  central  as  well  as  from 
the  peripheral  phenomena  that  the  morbid  process  starts  from  the 
spinal  cord.  We  have  hence  evidence  that  atrophy  of  nerve-cells  will 
give  rise  to  atrophy  of  muscles, 

3.  On  the  contrary,  we  have  nothing  to  show  that  atrophy  of  * 
muscle  will  cause  inflammation  and  degeneration  of  spinal  nerve-ceOs, 

4.  If  the  disease  were  a  prinmry  affection  of  the  muscular  system,  wb 
ought  to  find  the  nerves  diseased  at  their  extreme  peripheral  termina* 
tions  in  the  omscles;  such,  however,  is  not  the  case.  The  ascending 
neuritis,  whicfi  Frietlreich  assumes  to  exist,  is  not  shown  to  be  a  patho- 
logical entity.  Neither  the  patlio-anatomical  facts  nor  the  syin]itom8  of 
progressive  muscular  atrophy  give  any  color  of  truth  to  his  theory. 

It  is  not  to  he  doubted,  however,  that  peripheral  lesions  of  the  De^ 
vous  system  will  cause  central  disease.  But  we  can  readily  conoeck 
that  much,  without  going  to  extreme  lengths  with  Friedreich, 

But  no  one  can  properly  study  the  question  without  perceiving  Uie 
manifest  inconsistency  of  Charcot  and  others  in  contending  for  the  oen* 
tral  origin  of  progressive  muscular  atrophy  while  denying  such  &  br 
ginning  to  pseudo-hypertrophic  spinal  paralysis,  an  affection  which  pre- 
sents so  many  analogous  features  to  the  first -named  disease  both  in  ill 
■ymptomatology  and  its  peripheral  and  central  lesions.  Here  Fried- 
reich is  supported  by  the  eminent  French  pathologist. 

As  to  the  affection  being  a  primary  disease  of  the  nerves,  the  oolv 
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ovtdence  we  have  of  that  doctrino  is  the  fact  of  the  atrophy  of  the  an* 
terior  roots  of  the  spioal  nerves  in  diroct  relation  with  the  atrophied 
inusclos.  Cnivoilhier  regarded  this  condition  as  the  essential  lesion^ 
mainly,  however,  because  he  was  unable  with  bis  imperfect  means  of 
research  to,  discover  the  morbid  process  in  the  cord.  This  nerve-atro- 
phy is  like  that  of  the  muscles — to  be  regarded  as  entirely  secondary 
to  the  central  disease,  and  as  being  directly  dependent  thereon.  II  it 
were  primary  or  due  to  the  muscular  atrophy,  we  would  find  it  not  only 
manifested  in  the  anterior  nerve*roots  but  in  the  peripheral  extremi* 
ties;  beginning  in  them  and  passing  along  the  trunks  of  the  nerves  to 
the  cord. 

M^ien  we  come  to  consider  tlie  relation  of  progressive  muscubur  at- 
rophy to  the  sympathetic  nervous  system  we  find  little  or  nothing  to 
warrant  us  in  considering  it  as  one  of  cause  and  effect.  It  is  true  that 
Jacooud  *  and  others  have  observed  lesions  of  the  sympathetic,  asao- 
oiated  with  the  disease  in  question;  but  Charcot,  Vulpian,  and  Hayem, 
by  the  empIo}^ncnt  of  the  most  approved  methods  of  research,  have 
failed  to  confirm  these  results;  and  quite  recently  M.  Lebiraoff'  has 
most  thoroughly  and  conclusively,  in  4i  case  of  undoubted  progressive 
atrophy,  investigated  the  sympathetic  nervous  system,  and 
md  neither  fatty  degeneration  of  the  nervous  element  nor  de- 
generation or  proliferation />f  the  neuroglia.  AH  that  be  discoTer&d 
was  a  deposit  of  pigmented  granulations  in  the  protoplasm  of  the  con- 
nective-tissue cells — a  condition  which  he  very  properly  ascribes  to  the 
general  exhaustion  and  the  cachectic  state  of  the  patient.  In  this  oaM 
the.cbaracteristio  alterations  of  the  cells  of  the  anterior  horns  wan 
▼wy  proDouoced. 

HcQoe  we  arc,  I  think,  forced  to  conclude  that  progressive  muscular 
atrophy  is  not  primarily  a  disease  of  the  muscles,  the  nerves,  or  the 
ayinpathetio  system,  but  of  the  anterior  tract  of  gray  matter  of  the 
spinal  cord. 

As  to  the  nature  of  the  process  by  which  the  cells  are  destroyed 
there  is  every  reason  to  believe  that  it  is  a  very  slow,  chronic  inflam- 
mation. 

Relative  to  the  physiological  functions  of  the  cells  which  are  the 
•eat  of  the  disease,  there  is  not  much  to  say  in  addition  to  the  remariCB 
alTcady  made  when  infantile  spinal  paralysis  and  spinal  paralyiis  cvf 
adults  were  under  consideration. 

Frogreasive  muscular  atrophy,  pure  and  uncomplicated,  is  unaooom- 
paoied  by  paralysis,  except  such  loss  of  power  as  is  direetly  due  to  the 
diminution  of  the  volume  of  the  affected  muscles.     The  inference  is^ 

I  •^BnllMla  de  la  Kki^i^  raMcale  des  hftpltaox,**   ISAi;  and,  "Tniti  de  pathokgis 

L,  1870.  p.  Zbl. 
'  "Bschtfchot  tur  TAut  du  lyvtSnia  &«rvetti  sympaihiquedantiuiossd'stroplito  nme 

!▼•  ^ttnale  prolo{wihiqu€,"  «ie.,  JrrMve9  d*  /%f*Wo^  1874,  p.  9$9. 
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therefore,  that  it  is  not  the  motor  cells  which  have  disappeared  or  be 
oome  atrophied,  and  yet,  on  post-mortem  examination,  we  find  that 
nerve-cells  of  some  kind  have  been  diseased.  The  presumption  is,  and 
it  is  reasonable,  that  these  are  cells  which  are  specially  connected  with 
the  nutrition  of  muscles — trophic  cells — and  that  progressive  muaciiltr 
atrophy  is  a  symptom  indicating  the  existence  of  disease  of  the  trophic 
cells.  The  very  existence  of  these  cells  is  a  matter  of  inference,  but  in 
my  opinion  the  argument  in  faTor  of  the  affirmative  is  very  much 
streogtheoed  by  the  facts  furnished  by  the  morbid  anatomy  of  progres- 
rive  muscular  atrophy.  Dr.  Handheld  Jones  *  has  recently  written  for- 
cibly against  the  existence  of  any  special  trophic  nerves,  and,  by  exteih 
Bion  of  reasonings  trophic  nerve^iells.  But  he  was  unaware  of  the 
more  recent  reeeaicfaes  of  Duchenne  and  JofFroy,*  upon  which^  in  ac- 
cordance with  these  observera,  I  have  based  my  views  of  the  pathology 
of  progressive  muscular  atrophy,  and  to  which  I  have  already  alluded. 
We  have  only  to  take  into  consideration  the  phenomena  which  are  er- 
hifaited  in  glosso-labio-laryngeal  paralysis  as  it  affects  the  tongue  and 
progressive  muscular  atrophy  attacking  the  same  organ,  to  perceive 
how  wide  is  the  difference  between  the  two  affections.  In  the  case  of 
a  lady  from  Rhode  Island,  now  under  my  care,  the  thenar  eminences  of 
both  hands,  certain  muKile^  of  the  arms,  and  others  of  the  lower  ex- 
iranities^  are  in  a  state  of  profound  atrophy.  One  side  of  the  face  ia 
a1k>  ttfiected.  She  swallows  with  difficulty  and  speaks  with  great  indit* 
ttnotneaa.  Here  are  some  of  the  symptoms  of  glosso-Iabio-laryngeal 
paralysis  to  a  superficial  observer,  but  when  the  patient  opens  her  mouib 
Uie  tongue  is  seen  not  as  a  msss  of  reddened,  flabby,  inert  muscles  ly< 
ing  torpid,  but  atrophied  to  a  marked  degree  on  the  left  side  and  capabk 
of  being  mored  as  well  as  the  diminished  volume  of  muscular  tissue  will 
penniU  Here  we  have  atrophy  of  the  muscular  system  beginning  m 
the  upper  extremities  and  6nally  attacking— still  preserving  its  chanu>- 
teristics — the  muscles  of  the  face  and  tongue. 

On  the  other  hand,  we  may  have  the  morbid  process,  which  givei 
rbe  to  gk)asc>-Iabto4aryngeal  paralysis,  extend  down  the  cord  and 
attack  tbe  cells  c^  the  anterior  horns.  But  it  is  then  a  paralysis  whieh 
r— lihi^  Dot  an  atrophy,  and  the  lesions  of  the  anterior  horns  are  to  be 
elMBsd  with  tbe  seeondaiy  degenerations  of  the  cord. 

Are  «•  BOt^  from  these  two  categories  of  cases,  still  further  wa^ 
maled  in  tmamtrg  the  existence  of  motor  and  trophic  cells  both  in  tlw 
sfitaial  ooffd  proptt  and  the  medulla  oblongata  ?  To  answer  this  ques- 
tioo  in  the  negative  it  appears  to  me  we  are  forced  to  disregard  some 
ol  the  aost  eogenl  teMhings  of  morbid  anatomy  and  pathology. 


>  "Jkre  «Hfe  %«ehl  f^ 
tSS8«p.t9L 


!^rva*«  "8t  Oeoi«c*ft  H<Mi|ttlsl  Reports,'*  vol  a, 
IIbI»  aoTsaia,**  oto,  ArMm  Sb  !%» 
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Twatment. — The  most  approved  means  of  trttatnient  consist  in  the 
US6  of  the  primary  or  galvanic  current  to  the  spine,  and  the  farad&ic  to 
the  atrophied  muscles.  The  former  is  best  applied  by  placing  one  pole 
on  the  nape  of  the  neck  and  stroking  the  skin  on  each  side  of  the  ver- 
tebral column  with  the  other.  The  current  should  be  as  strong  as  the 
patient  can  endure.  A  seance  should  be  given  every  alternate  day,  and 
should  last  about  ten  minutes. 

The  faradaic  current  should  be  carefully  and  thoroughly  applied  to 
every  atrophied  muscle  within  reach  which  responds,  and  should  be 
powerful  and  slowly  interrupted.  In  those  muscles  which  do  not  con- 
tract to  the  induced  current  the  primary  may  be  employed,  but  auch  a 
course  will  rarely  be  necessary,  the  muscle  being,  in  the  vast  majority 
of  oases,  beyond  the  reach  of  remedial  means.  It  is  probably  entirely 
atrophied. 

By  the  use  of  these  measures  I  have  succeeded  in  curing  three 
cases.  These  have  already  been  referred  to.  The  last,  a  roan  whose 
thenar  and  hypothenar  eminences  were  markedly  atrophied,  and  in 
whom  the  flexores  carpi  ulnaris  and  radialis  were  already  affected,  came 
with  his  physician  to  my  clinic  at  the  University  Medical  College.  I 
advised  the  treatment  mentioned ;  it  was  carried  out,  and  in  the  course 
of  two  months  the  muscles  were  almost  completely  restored.  The 
atrophy  showed  no  further  disposition  to  extend,  I  have  since  heard 
that  this  patient  entirely  recovered. 

If  there  is  the  least  suspicion  of  syphilis,  iodide  of  potassium  in 
laige  doses  should  be  ad  minis  terecL  In  the  case  of  a  gentleman  affected 
with  progressive  muscular  atroplty,  with  an  undoubted  chnical  history 
of  syphilis,  and  who,  residing  out  of  New  York,  I  see  only  about  once  a 
month,  a  very  positive  arrest  of  the  disease  appears  to  have  resulted 
from  this  treatment.  When  he  lirst  consulted  me  the  right  thenar  and 
hypothenar  eminences  were  entirely  destroyed  ;  the  interoesei  and 
lambricales  were  nearly  so«  All  the  muscles  of  the  forearm  were 
more  or  less  affected,  and  the  disease  was  manifesting  itself  in  the  left 
thenar  eminence,  which  was  already  decidedly  wasted*  lie  was  at  first 
treated  by  ©lectricity,  but  there  was  no  traprovement,  and  while  this 
agent  was  being  used  the  left  triceps  showed  signs  of  atrophy,  and 
fibrillary  contractions  occurred  in  the  muscles  of  both  arras,  which  were 
not  yet  wasted,  and  in  those  of  the  trunk.  The  electricity  was  now 
discontinued  after  having  been  employed  over  six  weeks,  and  the  iodide 
of  potassium  was  administered  in  gradually-increasing  doses,  beginning 
with  ten  grains  three  times  a  day.  At  about  the  time  thirty-grain 
doses  were  reached,  the  fibrillary  contractions  ceased.  He  continued 
to  increase  the  doses  till  he  took  half  an  ounce  a  day.  There  were 
then  no  contractions,  and  no  further  extension  of  the  atrophy  had  taken 
place.  The  medicine  was  noiv  discontinued  for  ten  days,  when  it  was 
resumed  and  continued  as  before.     He  still  takes  the  iodide  in  gradu- 
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afly-increasing^  doses  every  alternate  month,  up  to  forty  grains  tbre6 
times  a  day,  A  year  atid  more  has  now  elapsed  since  I  first  saw  this 
patient,  and  there  has  been  no  advaoce  of  the  disease  since  the  treat' 
ment  witli  the  iodide  was  begun,  and  no  fibrillary  contractions  in  any 
part  of  the  body  since  their  disappearance  nearly  a  year  since. 

A  few  cases  of  improvement  have  been  reported  as  occurring  from 
hydro-therapeutics. 

It  is  very  probable  that  the  majority  of  the  instances  in  which  amel- 
iorations or  cures  are  asserted  to  have  been  produced  by  one  thing  and 
another  were  not  in  reality  cases  of  progressive  muscular  atrophy. 
Every  physician,  whose  practice  is  extensive  in  the  class  of  nervoua 
diseases,  has  doubtless  had  many  patients  consult  him  in  wham  the 
diagnosis  of  progressive  muscular  atrophy  has  been  made,  but  who 
were  affected  with  very  different  affections  from  that  very  intractable 
malady. 

6.  Progressive  Facial  Atrophy, 

The  remarkable  affection  now  to  be  described  under  the  name  of 
progressive  facial  atrophy  has  been  known  since  1825,  when  Parry  *  de- 
scribed the  case  to  which  all  subsequently  noticed  have  a  more  or  leai 
close  resemblance.  Although  cases  were  subsequently  reported  it 
seems  to  have  attracted  little  attention  tillLande,'  in  1869,  and  Fr6my,* 
in  1872,  published  their  monographs.  No  account  of  the  disease  fau 
yet  appeared  in  this  country,  and  only  one  case  has  been  reported  in 
Great  Britain  since  Parry's  above  cited.  This  case,  described  by  Dr, 
Moore,*  of  Dublin,  appears  to  have  been  a  typical  one,  which  is  certainly 
not  the  fact  With  several  of  those  quoted  by  Freray. 

The  disease,  which  was  called  by  Romberg — who  was  the  first  to 
give  it  an  independent  existence — trophoneurosis  facialis,  by  Moore  am* 
lateral  atrophy  of  the  face,  and  hy  Lande  laminar  aplasia,  does  not 
seem  to  be  very  common*  Eleven  cases  have  been  collected  by  L&nde^ 
and  Fr^my  adduces  twenty-four  additional  ones,  several  of  which,  how- 
ever, are,  as  I  have  said,  not  cases  of  the  disease  in  question.  Tbre« 
instances  only  have  come  under  ray  observation. 

Various  theories  relative  to  its  essential  character  have  been  ad- 
vanced. These,  with  the  reasons  which  have  induced  me  to  consider 
it  as  having  affinities  with  progressive  muscular  atrophy,  will  be  folly 
brought  forward  under  the  head  of  morbid  anatomy  and  pathology, 

SymptoiUS,— 'The  first  case  which  occurred  in  my  own  experience 
was  that  of  a  lady  forty-one  years  of  age,  who  consulted  me  in  January, 

'  Cited  bj  Romberg,  "  Lchrbucb  der  NerTenkraukheitca  de»  Menschen,"  BertiOt  lft&<- 
'  "  E3SIU  Biir  I'ftplasie  lajamcuse  progrcsaive,"  Paris,  1868. 
'  "fimde  critique  de  la  tropbom-vrose  faciale,"  Parb,  1872. 

*  "Case  of  Unilateral  Atrophy  of  the  Face,"  DuUm  Quarterly  Jonrnat  of  Jf«M 
Ssimu,  1S52,  p.  246. 
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1874.     Twenty  /ears  previously  she  had  noticed  as  the  first  syinptom  a 

I    very  alight  degree  of  weakness  in  those  muscles  of  the  left  aide  of  the 

j    face    concerned  in  the  movements  of   the  lip3>  so  that,  when  she  at* 

tompted  to  smile  or  laugh,  the  mouth  did  not  expand  to  the  same  extent 

I    on  that  side  as  on  the  right. 

I  *       This  condition  lasted  several  months  without  giving  her  much  an- 
I    noyance,  till  on  waking  one  morning'  she  noticed  a  pale,  almost  white 
\  spot  on  the  skin  immediately  over  the  left  malar  bone.     This  was  of  a 
sub-rotund  form,  and  gradually  enlarged  to  the  size  of  a  dollar,  becom- 
ing paler  in  hue  and  more  irregular  in  outline. 

Then  ahe  began  to  notice  that  there  was  a  lack  of  the  fullness  which 

obAracterized  the  right  side  of  the  face,  and  this  was  especially  evident 

e  situation  of  the  spot.     Here  a  depression  was  plainly  to  be  seen. 

Then  a  second  depression,  but  this  time  without  being  preceded  by 

of  the  skin,  began  to  appear.     This  was  situated  at  about  the 

of  the  chin,  half  an  inch  to  the  left  of  the  median  line.     This 

most  toward  the  right  side>  and  in  the  course  of  two  years  had 

niaohod  the  median  line  and  had  a  length  of  about  two  inches  toward 

IIm  mgle  of  the  mouth. 

During  the  time  that  these  depressions  were  extending  she  had  been 
I   subject  to  fibrillary  contractions  ail  over  the  left  side  of  the  face. 

There  were  no  other  symptoms,  beyond  the  exceedingly  gradual  ex- 

I  tension  of  the  first  depression,  for  fifteen  years.     Then  a  third  spot,  ait* 

I  uated  on  the  skin  immediately  over  the  angle  of  the  jaw,  on  the  left 

aide,  appeared  and  gradually  extended  as  had  the  first.     A  depressioQ 

Jikewiae  occurred  in  the  soft  parts  at  this  spot,  and,  extending,  finally 

reftohed  the  first  depression. 

When  she  consulted  me  there  was  a  marked  difference  in  the  sIm 

of  the  two  sides  of  the  face,  especially  the  lower  part.    The  akin  over  Iho 

forehead  on  tlie  left  side  was  glossy  and  the  belly  of  the  occipito-fron- 

talia  muaele  was  decidedly  thinner  than  that  of  the  opi>osite  side.     Tlie 

h  laft  eye  appean^d  to  be  less  prominent  than  the  right,  the  temporal 

i  muiold  was  thinner,  and  the  maaaeter  was  certainly  not  so  thick  as  ita 

^  fellow.     All  the  muscles  of  the  angle  of  the  mouth,  as  well  as  the  left 

ball  of  the  orbicularis  oris,  were  atrophied.    The  depression  on  the  chin 

OiTolred  the  depressors  of  the  lower  lip  and  angle  of  the  mouth,     llie 

elerator  of  the  upper  lip  and  of  the  ala  nasi  was  not  affcoted. 

The  skin  over  the  left  side  of  the  face  was  apparently  attached  firm* 
Ij  to  the  parts  below,  and  did  not  admit  of  being  moved  or  pinched  h^ 
Iwoen  the  fingers.  It  was  decidedly  thinner  than  that  of  the  other 
side. 

I  could  not  ascertain  that  there  was  any  atrophy  of  the  bonea.  l^e 
polaations  of  the  carotid,  tempoml  and  facial  arteries  were  aa  strong  on 
tbe  left  side  as  on  the  right* 

There  was  no  discoloration  or  falling  off  of  the  hair,  no  aberration 
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of  senflibility^  no  umlateml  sweating,  and  no  dtfibrence  in  ^e  amcniDt 
of  gebaoeous  secretions  on  the  two  sides* 

The  motor  power  of  the  left  side  of  the  face  was  weaker  than  that 
of  the  right.  When  the  mouth  was  expanded,  the  action  was  markedly 
less  on  the  left  than  on  the  right  side.  The  left  buccinator  was  thinner 
and  weaker  than  the  right,  tho  left  half  of  the  orbicularis  oris  did  not 
contract  to  the  same  extent  as  the  right  when  the  mouth  was  pursed  up, 
and  the  jaws  were  less  strongly  brought  together  on  the  left  than  on  thc^ 
right  side.  Yet  there  was  no  paralysis  in  any  muscle,  and  each,  on  reiy 
thorough  exploration  with  the  faradaic  current  of  moderate  power,  con- 
tracted well. 

Examined  with  the  lesthesiomcter  the  sensibility  was  found  to  be 
intact.  At  no  time  had  there  been  numbness,  pain,  or  any  abnormaJ 
sensation. 

The  tears,  saliva,  and  buccal  and  nasal  mucus,  did  not  appear  to  be 
altered^  either  in  quality  or  quantity. 

The  tongue  was  not  involved,  and,  when  protruded,  came  out 
straight.     Deglutition  was  unimpaired. 

The  t^^mpe^atu^e  of  the  two  sides  of  the  face  was  examined  by  » 
delicate  thermometer,  but  no  difterence  could  be  found  to  exist;  but  in 
October,  1875,  T  again  had  the  opportunity  of  examining  this  patient, 
and  then,  by  means  of  Dr.  Lombard's  thermo-electric  apparatus,  1 15- 
oertained  that  the  left  was  .7°  centigrade  lower  in  temperature  than  the 
right  side.     The  general  health  was  excellent. 

Although  not  allowed  to  have  a  photograph  taken,  I  obtained  the 
permission  of  this  lady  to  examine  the  muscular  tissue,  and  puno^ 
uring  the  buccinator  with  Duchenne'a  trocar  I  succeeded,  with  sonie 
little  difficulty,  in  extracting  a  fragment  for  microscopical  investiga* 
tion.  For  purposes  of  comparison,  I  operated  in  the  same  manner  od 
the  corresponding  part  of  the  opposite  muscle.  The  results  of  the  ei- 
amination  will  be  given  when  we  come  to  the  consideration  of  the  mot- 
bid  anatomy  and  pathology. 

A  second  case  came  under  my  observation  shortly  after  the  ptitihcu 
tion  of  the  foregoing  in  the  sixth  edition  of  this  work,  but  the  patient, 
a  woman  of  about  forty  years  of  age,  passed  from  my  notice  before  1 
had  the  opportunity  of  making  a  study  of  the  phenomena,  or  even  of 
making  notes  of  them.  My  recollection,  however,  is  clear  that  the 
muscles  supplied  by  the  facial,  the  motor  branch  of  the  fifth,  and  the 
hypoglossal,  were  the  seat  of  atrophy. 

A  third  case  ^  forms  the  subject  of  a  communication  read  before  the 
New  York  Neurological  Society,  March  2,  1880.  The  patient  wad  i 
girl  fourteen  years  old.  'Vhe  affection  was  of  gradual  growth,  and 
did  not  attract  marked  attention  till  about  two  years  previously  to 

*  "  A  Case  of  Pmgressive  Factnl  Atrophy,  witli  Remarks  on  the  Pathology  of  the  Dis- 
ease," Journal  of  Nervom  and  Mmial  IHaeawa,  April,  UBO. 
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ray  seeing  her.  It  was  tlien  noticeJ  that  the  left  side  of  the  face  waa 
different  from  the  right,  and  careful  examination  showed  that  there 
were  two  depressions  :  one  just  above  the  angle  of  the  mouth,  and  one 
ju»t  below  and  a  little  external  to  the  other.  Subscqnentlvt  the  one 
above  and  slightly  in  front  of  the  left  eiir  began  to  appear.  All  of 
them  have  continued  to  increase  up  to  the  present  time  (January  24, 
1881),  and  in  addition  there  in  a  decided  difference  in  the  size  of  the 
Iwo  sides  of  the  face  (Fig.  04).  There  baa  at  no  time  been  any  appar- 
'Bnt  paralysis.  Occasionally,  there  are  what  may  be  called  paroxysms 
of  numbneKj^,  extending  over  the  left  side  of  the  face  and  never  pars- 
ing the  mesial  line,     Tbese  only  last  a  few  tnimites.     At  no  one  of 

liny  examinations    hare   I 

[Wen  able   to  detect  any 

f'loaa  of  BenMibility  except 
of  a  limited  region  over 
the  left  half  of  the  orbi- 
eubkria  oris  muBcle.  The 
iQKitres  of  atrophy  were 
IM  preceded  by  any  white- 
of  the  fikin.  The  hair, 
kowerer,  ui  markedly  thin* 
lier  on  the  autero-superior 
centre  of  atro- 
thau    on  the  sound 


Fia.M. 


N»«i; 


xamination  ehowK. 
wliAt  had  not  previously 
hffen  noticed,  that  the  left 
haii  of  the  tongue  i^  much 
«mtler  than  the  right,  and 
that  the  palatine  arch  on 
tbe  same    side    i»    flatter 

on  the  opposite  side,     llie  tongue  when  protruded  m  deflected 

til       T     :r<\  side.     There  is  no  difficulty  of  nwallowing,  no  de- 

T©  ar  M»n,  no  loss  of  t^^te,  and   no  deficient  sensibility  of 

e  or  any  part  of  tbe  mucous  membrane  lining  the  buccal 


The  first  eymptom  which  ordinarily  makes  its  appearance  is  the 
■pot,  which  shows  an  evident  tendency  to  extend.     The  centre 
l^rMtiest  atrophy  [»  in  intimate  topographical  relation  with  this  spot^ 
id  it  in  here»  therefore,  that  the  depression  i»  most  marked. 

The  skin  becomes  thinner,  Jis  is  well  |K*rreived  when  a  fold  of  it  18 
itnchtMl  lietween  the  fingers,  as  can  be  done  in  the  early  stage  of  the 
The  cellular  tissue  also  dtmininheH  in  volume. 
le  bair»  eyebrows,  eyclaahes,  and  beard,  generally  either  fall  oat 
2i'> 
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or  lose  their  color,  changing  to  a  g^ray  or  even  perfectly  white  haoti 
The  sebaceous  secretion  is  usually  loss  on  the  affected  than  on  the  sound 
side.  Sometimes  tho  larger  arteries  are  apparently  diminisbed  in  cali- 
bre, but  the  capillary  circulation,  as  evidenced  in  blushing,  is  a»  active 
on  the  affected  side  as  on  the  other. 

The  muscles  have  generally  been  atrophied  both  in  thickness  ami 
length*  Fibrillary  contractions  have  sometimes  been  observed*  It  ia 
probable  they  would  be  generally  noticed  if  attention  were  directed  to 
them. 

It  is  rarely  the  case  that  sensibility  is  disturbed  ;  but  occasionally 
neuralgic  pains  have  been  experienced.  The  cartilages  and  even  the 
bones  have  been  sometimes  the  seat  of  atrophy. 

The  special  senses  remain  intact,  and  the  secretions  of  the  tears,  th^^ 
saliva,  and  the  buccal  mucus,  are  not  dimhibhed.  ^^M 

Of  the  eleven  cases  collected  by  Lande,  the  tongue  was  atrophied  o^ 
the  aide  corresponding  to  tho  facial  disease  in  five  cases,  and,  when 
protruded,  pointed  toward  the  affected  side. 

In  several  cases  the  atrophy  extended  to  the  veil  of  the  palate  aad 
the  uvula  J  but  the  function  of  deglutition  has  never  been  impaired. 

In  three  of  the  cases  cited  bv  Lande,  the  atrophy  aflfocted  the 
larynx.     Phonation  was  impaired  in  one  of  these  instances. 

Id  none  of  Landers  cases  in  which  the  point  was  inquired  into  was 
there  any  difference  in  the  temperature  of  the  two  sides.     In  five  |faH| 
Frtoy's  cases  the  affected  side  was  of  a  temperature  lower  from  a  ral^^|' 
tenths  to  one  and  a  half  degree. 

In  no  case  has  there  been  complete  paralysis  of  any  muscle,  and  tlie 
portion  which  remains,  always  contracts  to  the  excitation  of  the  el«- 
trical  stimulus. 

Fr^my's  statistics  are  very  much  to  the  same  effect  as  those  of 
Lande,  though  they  are,  I  think,  open  to  the  objection  that  some  of  ha 
oases  were  not  true  instances  of  the  disease.  Of  twenty-seven  cases 
cited  by  him,  of  %vhich  details  are  given,  the  tongue  was  affected  eight 
times,  the  lips  nine,  and  the  veil  of  the  palate  five  times.  In  sevao 
other  cases  no  statement  is  made  in  regard  to  these  points,  and  m  one 
it  is  vaguely  stated  that  there  was  buccal  atrophy.  In  four  of  thes* 
cases  the  affection  involved  at  the  same  time  both  lips,  the  tongue,  U»e 
veil  of  the  palate,  and  its  pdlars  on  one  side. 

The  progress  of  the  disease  is  exceedingly  slow,  the  condition  exist- 
ing in  many  cases  for  several  years.  It  appears,  however,  to  be  w 
tinotly  progressive  in  character,  No  death  has  occurred  from  it,  aor 
has  any  post-mortem  examination  been  made  with  the  view  of  inquiring 
into  the  nature  of  the  affection  in  any  patient  djdng  of  an  interciuteat 
disease. 

The  accompanying  figures  from  Lande  represent  the  face  of  i 
woman  affected  with  progressive  facial  atrophy.     In  Fig.  65  a  front 
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view  of  the  countenance  is  given,  and  the  atrophy  of  the  left  side  is 
dearly  uhown.  Fig.  06  represents  the  left  side  of  the  face  ;  and,  fur 
purpoaes  of  comparison,  the  right,  unaffected  sidcj  is  given  in  Fig.  67. 


t'tu.  Q«. 


FlA.  ttk 


Fio.  67. 


Causes. — Little  is  known  relative  to  the  etiology  of  this  singular 
disease.  It  appears,  however,  generally  to  originate  during  early  or 
ftdult  life,  and  females  are  more  subject  to  it  than  males.  In  one  case 
it  ensued  after  a  fall  on  the  head^  and  in  one  it  followed  an  attack  of 
ao«rlet  fever.  No  evidence  of  hereditary  transmission  has  been  ad- 
dtieed. 

DiagltOsis.^I^nde  gives  a  long  list  of  diaeaaes  from  which  facial 
atrophy  is  to  be  diagnosticated,  I  do  not  see  that  the  affection  is  likely 
to  ho  confounded  with  any  other  than  progressive  muscular  atrophy, 
and,  perhaps,  in  some  cases,  in  its  early  stages  with  facial  paralysis. 

As  regards  the  first  of  these — progressive  muscular  atrophy — it 
rarely  if  ever  begins  in  the  face,  and  is  not  confined  to  that  part  of  the 
body  in  any  oaae.  Moreover,  there  is  discoloration  of  the  skin,  and  no 
cataneoua  atrophy.  Instead  of  being  tightly  stretched  over  the  soft 
parts  below,  the  skin  is  loose  and  can  be  easily  taken  up  in  a  fold  be- 

■  tweQii  the  fingers.  When  the  face  is  its  seat,  as  it  sometimes  is,  second* 
arity,  its  manifestations  are  not  confined,  as  are  those  of  facial  atrophy 
heretofore  observed,  to  one  side.  The  leaiona  as  regards  the  face,  the 
tOQgue,  and  deglutition  and  phonation,  are  much  more  profound  in  pro* 
gfeative  muscular  atrophy  than  in  facial  atrophy, 

ficlative  to  facial  paralysis  (BelFs)  there  can  ordinarily  be  no  diffi- 
culty m  making  a  diagnosis.  As  in  my  case,  there  may  be  a  marked 
wamkneaa  of  the  facial  muscles  in  the  first  stage  of  the  disease  under 
notice.  But  the  mode  of  origin — BelFs  paralysis  coming  on  suddenly 
— ftnd  the  fact  that  in  it  the  electric  contractility  of  the  muscles  ia  al* 
wmya  dimimahed,  while  in  facial  atrophy  it  is  unimpaired,  will  suffieo 

■  for  thr  di5tinction. 

■  ProgDOSU. — No  case  of  u  cure  is  on  record.     The  affection  is  not 
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one  wLich,  as  heretofore  observed,  terminates  in  death,  but  it  is  evideot 
that  there  are  cases  in  which  it  shows  a  tendency  to  involve  organs  ol 
which  the  perfect  integrity  is  essential  to  life. 

Morbid  Anatomy  and  Pathology,— Bergson/  who  appears  to  hare 
been  the  first  to  study  the  disease  under  consideration,  regarded  it  ai 
not  due  to  cither  disorder  of  the  motor  or  sensory  nerves  or  ol  those 
which  preside  over  the  glandular  secretions.  Without  indicating  the 
precise  priraaiy  seat  of  the  aS^eetion^  he  looked  upon  it  as  essentially 
consisting  in  a  morbid  state  of  the  layer  of  cellular  tissue  situated  be- 
tween the  skin  and  the  muscles. 

Other  cases  were  reported,  and  in  1851  Romberg"  described  it  as  a 
"  tropho-ncurosis  of  the  face,'*  a  disease  characterized  by  atrophy 
of  which  the  primary  seat  was  unknown, 

Lasegue  '  reported  a  case  in  1852  under  the  title  of  "  partial  atrophy 
of  the  face,"  and  Moore,'  in  the  same  year,  called  it  "  unilateral  atrophy 
of  the  face." 

None  of  these  writers  made  any  decided  effort  to  locate  the  diseaae 
or  to  interpret  its  real  nature  till,  in  1860,  Samuel,*  citing  a  weU-maiked 
case,  first  reported  in  1848  by  Hueter,  advanced  the  opinion  that  pro- 
gressive facial  atrophy  was  an  affection  of  the  trophic  system  of  nerrM| 
and^  following  Moore,  he  designated  it  unilateral  atrophy  of  the  face. 

Then,  as  we  have  seen,  Lande,*  in  18€i9,  wrote  a  very  complete 
monograph  on  th©  disease,  which  he  called  "  laminar  aplasia  '*  (aptasid 
lamineuse),,by  which  term  he  intended  to  convey  the  idea  which  he 
entertained  of  its  nature,  that  it  was  an  affection  of  the  cellular  tissue 
primarily. 

Subsequently,  Eulenburg  ^  very  fully  described  the  malady  under 
the  name  of  **  hemiatrophia  facialis  progressiva,"  and,  taking  into  con- 
sideration the  fact  that  the  mardfestations  of  the  disease  are  exhibited 
in  those  parts  which  are  supplied  by  the  fifth  pair  of  nerves,  he  regarded 
it  as  the  result  of  a  lesion  of  this  system,  or  at  least  of  a  derangemeDl 
of  its  function. 

Finally,  Frtoy,*  in  a  monograph  of  great  excellence,  enters  »t 
length  into  a  consideration  of  the  pathology  of  the  disease,  and  con- 
cludes that  it  is  to  be  classed  with  those  trophic  neurotic  disorders  whidi 


•  "De  ProBopodysmorplita  sive  nova  Atrophia  facialis,"  BorlJn,  188t,  cited  bj  tuy&f 

•  ''  Kliniache  WahnQehmungen  und  Bcobachtungen,"  Berlin,  1861. 

■  "  Atrophie  partielle  de  la  face,"  Archives  G&niral&i,  torae  xxix.^  1852. 

•  "Case  of  Uailateral  Atrophy  of  the  Face,"  Duhlin  Quarteriy  Joumai  of  Mfdieai Sii^ 
11108,1662. 

•  "  Die  tropiflcben  NerreD,"  Leipzig,  18(J0. 

•  "  Easai  ear  Taplasic  laroineuse  progressive  (atrophle  du  ti»BU«  coimectif }  oettt  i»  ^ 
face  en  partioulier,*'  Paris,  1869. 

'  '*  Lehrbueli  der  fuaotionoilen  Nervenkrankheiten,"  Berlin,  1871. 

•  "  l^tud©  critiqao  de  la  trophot^nrose  faciale  (Phjaiologie  pathologique),**  PiA 
187S. 
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QAYe  been  studied  by  Romberg,  Samuel,  Cbarcot,  and  Vulpiau,  and 
that  it  essentially  depends  upon  derangement  of  the  trifacial  nerve. 

All  these  opinions  have  been  thoroughly  considered  by  Vulpian.' 
He  shows  yery  oonolusively  that  progressive  facial  atrophy  is  not  a 
disease  of  the  sympathetio  system,  and  then,  in  further  illustration  of 
Ixia  views,  says : 

**  Certain  pocuHariiics  of  this  affection  seem  to  indicate  that  the  tro- 
phic disorder  of  the  face  is  produced  by  an  intracranial  lesion.  But  the 
difficulties  are  so  great  in  the  way  of  imagining  that  a  limited  lesion 
l^uld  give  rise  to  all  the  alterations  which  occur  in  the  face,  the  hair, 
Iho  buccal  cavity,  and  even  in  the  neck,  as  in  some  case^,  that  we  can 
bow  M.  Lande  was  led  to  reject  the  idea  of  a  primitive  lesion  of  the 
nervous  system,  and  to  admit  only  a  protopathio  lesion  of  the  cellular 
tissue  of  the  face.  At  the  same  time  I  do  not  think  that  his  doctrine 
^ill  obtain  many  partisans.  Indeed,  it  is  very  dilBcult  to  abandon 
the  idea  of  an  intracranial  lesion  as  the  cause  of  the  tropbonouroaiB* 
This  affection  is  produced  in  a  certain  number  of  cases  as  a  consequence 
of  traimiatic  violence  inflicted  on  the  head  or  face.  Its  development  is 
»ooomp&med,  in  the  great  majority  of  cases  for  several  years,  with  pains 
of  greater  or  less  violence  seated  in  the  head,  ordinarily  toward  the 
iron  to-temporal  region^  Sometimes  there  are  spasmodic  movements  of 
Ihe  muscles  of  the  face  or  of  the  jaws.  In  some  rare  cases  there  h^a 
n  numbness  in  the  superior  extremity  of  the  opposite  side.  These 
the  circumstances  which  seem  to  point  to  a  cerebral  lesion.  But 
cannot  affirm  that  such  lesions  exist,  while  we  have  no  post-mor* 
eismination  to  enlighten  us  on  this  point,  and  whfle  we  are  em- 
d  to  designate  a  seat  for  the  lesion,  which  can  reasonably  ©x* 
all  the  phenomena  of  the  disease.  It  has  been  proposed  to  at- 
bute  the  trophoneurosis  to  a  lesion  of  the  ganglion  of  Gasser,  bxit  can 
cite  a  single  case  in  which  lesions  of  this  organ  have  existed  in  eon- 
with  an  en^cn\hle  of  RjTnptoms  such  as  that  presented  by  the 
under  notice  ?  If  it  be  true  that  the  greater  part  of  the  altcra- 
produced  in  the  malady  are  in  the  region  supplied  by  the  trigem- 
and  even  in  the  course  of  certain  of  its  branches  (cicatricial  de- 
on  of  the  forehead  in  the  course  of  the  firontal  branch),  we  are  com- 
pelled to  admit  that  it  is  not  so  with  all  the  changes  (for  example,  those 
of  tlie  neck,  rare,  it  is  true).  The  special  atrophy  which  is  shown  in 
the  affected  regions  is  not  easily  explained  in  the  present  state  of  our 
knowledge  by  the  modifications  of  nutrition  resulting  from  lesions  of 
;lli6  trigeminus.  We  sec  nothing  similar  to  the  lesions  of  facial  tropho- 
pfoduoed  as  a  consequence  of  experiments  made  on  this  nerve 
on  the  gangUon  of  Gasser.  We  ought  not  to  forget,  however,  the 
BUtritive  troubles  of  the  cornea,  so  common  in  lesions  of  the  ganglion 
dI  Qasscr  and  rare  in  facial  trophoneurosis.  Then  in  some  cases  there 
<  "Lemons  wax  rnpparal  vaMKinolcar/*  tom«  tL,  19TS,  p.  4S1 
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is  atrophy  of  certain  facial  muscles,  whatever  M,  Laode  may  say  to  the 
contrary  j  and  we  do  not  know,  either  clinicaUy  or  by  experunent&tion, 
that  niuscular  atrophy  is  ever  directly  produced  by  alterations  of  the 
trigeniinus  or  its  ganglion.  For  to  speak  only  of  the  tongue,  the  lat- 
eral half  of  which  is  so  often  atrophied  in  facial  trophoneurosis,'  I  have 
demonstrated  that  section  of  the  lingual  nerve  is  not  followed  by  appre- 
ciable atrophy  of  the  lingual  muscles. 

"The  diiliciilties  which  we  encounter,  when  we  attempt  to  connect 
the  trophoneuroKis  with  a  lesion  of  the  trigeminus,  are  increased,  when 
we  seek  to  explain  the.  production  of  this  disease  by  an  encephalic 
lesion  seated,  for  example,  in  the  vicinity  of  the  nucleus  of  origin  of 
the  fifth  pair. 

'*  To  conceive  an  hypothesis  so  little  plausible,  we  would  be  foro«d  to 
suppose  the  existence  of  multiple  lesions  seated  in  one  of  the  halves  of 
the  isthmus  of  the  encephalon*  But  all  tentative  explanation  appean 
to  me  to  be  perfectly  vain,  since  we  are  ignorant  whether  there  ifl  or  is 
not  a  [primary  lesion  of  the  nerves  or  the  nerve-centres.  We  can, 
however,  positively  affirm  that,  taking  into  consideration  all  the  char* 
acteristics  of  facial  trophoneurosis,  it  is  not  due  to  vaso-motor  pertur- 
bation acting  on  the  parts  which  are  the  seat  of  the  disease.'^ 

As  we  have  seen,  there  has  been  thus  far  no  examination  of  the 
nerve-centres,  the  nerves,  or  the  muscles.     But,  in  the  case  which  wm 
under  my  observation,  I  obtained,  as  stated,  portions  of  the  sound  aod 
atrophied  buccinator  muscles,  and  submitted  them   to  careful  micro- 
scopical examination.     The  result  was  that  I  ascertained  that  the  fibril* 
Ieb  of  the  atrophied  muscle  exhibited  no  evidence  whatever  of  degta- 
erative   changes^ — the  transverse   and  longitudinal  stnsB  were  distinct, 
and  there  were  no  traces  of  fatty  degradation*     But  the  transverte 
diameter  was  reduced  to  about  one-third  the  normal  size,  as  is  seen  m 
the  cuts  herewith  given,  which  are  drawn  from  the  camera  lucida  to  w 
exact  and  uniform  scale  when  magnified  four  hundred  diameters.    I0 
Fig,  68  is  shown  a.  single  fibre  from  the  right  buccinator  muscle,  and 
in  Fig.  09  three  fibres  from  the  corresponding  part  of  the  left  bucci- 
nator.    Fig.  70  represents  a  transverse  section  of  the  right,  and  Fig. 
Tl  one  of  the  left  buccinator  musclci*. 

Examination  also  shows  that  not  only  is  the  diameter  of  the  lihrilla? 
markedly  diminished,  but  the  length  is  also  lessened,  as  is  evidcnceti 
by  the  fact  that  the  transverse  striae  are  very  much  closer  together  in 
the  atrophied  than  in  the  sound  fibrillfe. 

It  will  likewise  be  perceived  that  there  is  in  the  affected  muscle  1 
notable  diminution  of  the  thickness  of  the  layers  of  the  internal  jierlmy- 
sium,  or  connective  tissue,  which  separates  the  fibres  from  each  other. 
This  tissue  ai*pear8  to  be  somewhat  hypertrophied  on  the  right  side. 

This,  therefore,  constitutes  the  first  positive  contribution  to  ll^e 
morbid  anatomy  of  progressive  facial  atrophy,  but,  small  as  it  i*.  it 
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affards  very  important  indications  in  regard  to  the  nature  and  seat  of 
ilie  affection. 

In  the  third  case,  the  one  of  which  the  photograph  has  been  given, 
I  obtained  by  tike  means  portions  of  the  muscular  fibre  from  each 


yu.«. 


fm>.  to. 


ri«,Ti, 


and  they  were  exltibitod  to  the  Neurological  Society.     They  were 

kk<^n  from  the  buccinatoru.    In  the  one  from  the  right  or  normal  mus- 

U%  the  primitive  bundles  are  seen  to  be  of  full  size  and  in  every  respect 

af  healthy  appearance.     In  the  left  or  affected  muscle,  the  bundles  are 

>ived  to  be  le88  than  one  third  the  diameter  of  the  others,  and  to 

much  paler  m  hue.     There  is  no  trace  of  fatty  degeneration,  not  a 

|gl«  fat-corpuscle  or  oil-globulo  being  visible  any  where*     The  diffur- 

ift  so  striking,  that  one  can  scarcely  resist  the  at  least  momentary 

that  a  fruddun  change  in  the  magnifying  power  has  been  made. 

meisurement  ibows  that  the  bundles  of  fibres  from  the  sound 

de  ATtt  of  the  ftverago  diameter  of  ^(^  of  an  inch,  while  those  from 

tile  unitouml  muscle  are  only  ^^  of  an  inch.     The  size  of  the  fibres 

the  sound  side  is^  therefore,  greater  than  that  ordinarily  existing 

the  facial  mu8cU*-s,  and  may  probably  be  indicative  of  hypertrophy. 

Thus^  in  two  cases  in  which  microscopical  examination  has  been 

Le  of  the  muscular  tissue  in  pro^n^^ssive  facial  atrophy,  there  has 

found  au  identity  of  lesions — atrophy  without  degeneration.     I 

feel  warranted  in  concluding,  at  leaat  till  these  results  are  sue* 

faliv  fontruvcrted,  that  this  is  one  of  the  concomitaata  of  the 


It  shows  that  pro^'-rissive  facial  atrophy  is  not  one  of  tbooe  diaeases 
ifested  by  depeucrutivx"  changes  of  the  muscles  such  as  we  have 
place  in  infantile  paralysis,  spinal  paralysis  of  adults,  pseudo* 
»hic  paralysis,  and  progressive  muscular  atrophy.     It  b  an 
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atrophy  pure  and  simple,  without  the  sligbt^^at  tendency  to  degen* 

eratiou, 

80  far  as  analogy  is  concerned,  there  is  a  marked  affinity,  not  to  say 
resemblance,  between  the  symptoms  of  progrcesive  muscular  atrophy 
affecting  the  muscles  ni  the  face,  the  tongue,  and  the  pharynx,  and 
those  of  Bome  caBes  of  progressive  facial  atrophy,  in  which  not  only  the 
face  is  involved,  but  also  the  tongue,  and  in  one  case  at  lca«t  the  larynx. 
We  have  seen  that  in  gloflso-labio-laryngeal  paralysis  the  muscles  of 
the  same  regions  are  involved,  but  instead  of  atrophy  we  have  paraly^^w 
Now,  when  we  come  to  seek  out  the  primary  seat  of  progressive  mnseO' 
lar  atrophy  affecting  the  face,  tongue,  and  throat,  and  that  of  glosso- 
labio-laryngeal  paralysis,  we  find  both  in  the  bulb  and  especially  in  th** 
nuclei  of  origin  of  the  facial,  the  hypoglossal,  the  spinal  accessory,  and 
pneumogastric  nerves.  If  two  such  different  but  cognate  diseases  may 
occupy  the  same  anatomical  situation,  why  may  not  progressive  facial 
atrophy,  different  but  cognate,  be  also  an  affection  of  the  same  region? 
The  fact  that  the  atrophy  involves  otlior  parts  than  the  muscles,  is  no 
valid  objection  against  this  hypothei*is.  We  have  seen  that  in  infantile 
spinal  paralysis  there  is  sometimes  an  atrophy  of  the  bones.  And  yet 
we  all  agree  to  consider  this  disease  as  a  primary  affection  of  certain 
cells  in  the  anterior  tract  of  gray  matter. 

The  examination  of  this  case,  as  of  the  two  others  1  have  wit 
shows  that  muscles  supplied  by  the  motor  branch  of  the  fifth  m 
by  the  facial  and  by  the  hypoglossal,  are  atrophied  ;  that  the  skin,  hair- 
bulbs,  cellular  tissue,  and  even  the  bone  (temporal),  are  similarly  affect- 
ed ;  and  that  there  are  sensory  disturbances  in  the  skin  supplied  by  the 
fifth  nerve.  Under  these  circumstances  I  arrive  at  the  conclusion  that 
the  nuclei  of  these  nerves  are  the  primary  seat  of  the  disease  in  tbii 
case. 

The  only  other  view  that  it  appears  necessary  to  discuss  in  tbia  con- 
nection is  the  one  that  all  the  phenomena  may  be  the  result  of  primjin 
implication  of  the  fifth  nerve  or  its  nuclei.  The  involvement  of  the 
motor  nucleus  only  would  certainly  not  account  for  the  multiple  mo** 
cle  lesions  observed  in  this  case  ;  the  only  muscle  affected  suf>plied  hf 
the  motor  branch  of  the  fifth  nerve  is  the  temporal,  and  this  only  in* 
very  limited  portion  of  its  substance.  We  have,  therefore,  merely  to 
inquire  as  to  the  implication  of  the  sensory  nucleus,  it  being  admitted 
that  the  motor  nucleus  is  to  some  extent  affected,  as  shown  by  the 
effect  produced  upon  the  temporal  muscle.  The  existence  of  a  tbirc! 
root,  as  contended  for  by  Merkel,'  and  to  which  he  a;ssigns  tn)pbi<' 
functions,  can  scarcely  be  regarded  as  demonstrated  ;  and,  though  its 
probability  may  be  a<lmitted,  we  need  not  in  the  present  state  of  onr 
knowledge  take  its  possible  influence  into  consideration.  So  far  a* the 
derangements  of  sensibility  are  concerned,  it  is  conceded  that  they  »re 
»  "Die  trophlachcn  Wurzol  der  TrigemiDUB,"  CentralMad,  1874,  p  003. 
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due  to  lesion  of  tbe  sensory  nacleuB  or  of  the  nerve  itself  in  some  part 
of  its  coarse. 

Now,  how  far  could  a  lesion  of  the  nneleus  of  the  sensory  root  of 
the  fifth  nerve,  or  one  of  the  root  itself,  tend  to  produce  all  the  phe* 
noiuena  ob«ervetl  in  this  case  and  others  of  progressive  facial  atrophy  ? 

If  the  intra-cranial  portion  of  the  nerve  be  divided,  we  meet^  in 
addition  to  loss  of  sensibility  in  the  parts  to  which  the  nerve  is  distrib- 
uted, with  an  invariable  series  of  results  which  are  entirely  different 
from  those  observed  in  progressive  facial  atrophy.  These,  however, 
are  intimately  related  to  the  function  of  imtrition.  llius,  the  cornea 
ulcerates,  the  conjunctiva  becomes  inflamed,  the  glands  innervated  by 
the  nerve  have  their  functional  activity  diminished  or  altogether  ar- 
retted, and  occasionally,  apparently  by  reflex  influence,  ecchymoses 
appear  in  the  lungs  and  stomach. 

Certainly  these  are  not  the  accompaniments  of  progressive  faeial 
atit)phy. 

The  phenomena  due  to  an  irritation  of  the  sensory  nucleus,  or  of 
♦h©  nerve  in  any  part  of  its  course^  are  so  entirely  different  from  those 
characterizing  the  discanc  in  question,  that  it  is  not  necessary  to  dwell 
them  more  particularly. 

It  appears  to  me,  therefore,  that  all  the  atrophic  phenomena  present 

Bases  of  progressive  facial  atrophy  are,  like  those  met  with  in  pro- 
gTMwlve  muscular  atrophy  and  spinal  paralysis  of  infants  and  adults, 
the  wjsult  of  lesion  of  the  nuclei  of  motor  nerves — and  probably  of 
trophic  cells — ^forming  with  the  motor  cells  the  centres  of  origin  of 
ihvme  nerves.  In  these  diseases  atrophy  takes  place  without  the  inter- 
ventton  of  any  sensory  nerve  or  sensory  root,  and  there  is,  therefore,  no 
nrripasity  for  the  introduction  of  the  sensory  part  of  the  trigeminus  into 
tlie  pathological  circle  presiding  over  progressive  facial  atrophy* 

So  far  Jis  the  motor  nen'cs  which  are  in  relation  with  the  parts  af- 
fected in  progressive  facial  atrophy  are  concerned,  we  know  very  well 
tHait  in  other  diseas<»  in  which  their  functions  are  aboliishcd  wholly  or 
ia  part,  the  resulting  paralysis  is  always  accompanied  with  atrophy — 
llw  nenres,  of  course,  containing  the  fibres  coming  both  from  the  trophic 
and  motor  cells  of  the  nuclei.  Take,  for  instance,  the  hypoglossal,  a 
purely  motor  nerve.  There  are  a  few  cases  on  record  in  which  the 
hjrpogloteuU,  on  one  or  both  sides,  has  been  so  cnmpres*?ed  by  tumors 
that  its  functions  were  completely  internj[)ted,  and  this  interruption 
was  invariably  followed  in  a  short  time  by  atrophy.  Lockhart  Clarke 
divided  one  of  the  hypoglossal  nerves  in  a  rabbity  and  within  a  month 
after  the  operation  the  corresponding  half  of  the  tongue  was  markedly 
atfopkivtL 

It  may  be  well  la  allude  to  the  theory  tliat  progressive  facial  atro- 
phy ia  the  result  of  lesion  of  the  sympathetic  system — if  only  to  say 
that  there  are  no  facts  which  tend  to  its  support. 
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Ill  an  interesting  paper  based  npon  two  cases,  Dr,  Bannister*  arrii 
at  the  eoiidusions  that  the  trophic  functions  of  the  fifth  nerve  are 
pecially  implicated,  and  that  in  gome  eases  there  are  |>ositive  lesiooA  of 
uther  cranial  nerves.  He  considers  it  proved  that  the  symptoms  indi- 
cate a  chronic  trophic  asthenia  or  paralysis  rather  than  any  irritative 
action. 

I  am,  therefore,  of  the  opinion  ihat  progressive  facial  atrophy  is  an 
ttfFeclion  of  the  trophic  cells  of  the  Imlh  which  are  the  nuclei  of  the  fa- 
cial, the  hypoglossal,  and  the  8pin;il  accessory  nerves;  that  ordinarily 
the  lesion  does  not  extend  farther  than  the  facial,  but  that  sometime§ 
when  the  tongue  is  iuvolved  it  reaches  the  nucleus  of  the  hypoglos«al 
and  occasionally  that  of  the  spinal  accessory.  In  these  cases  in  which 
there  are  aberrations  of  sensibility  the  nucleus  of  the  sensory  root  of 
the  fifth  pair  may  be  affected,  and  in  those  in  which  the  temporal  ftod 
wiasseter  muscles  are  involved  the  motor  root  may  also  W  implicated. 
Or  the  pain  which  is  sometitnes  an  accompaninicnt  of  the  disease  may 
be  due  to  the  contracting  process  going  on  in  the  muscles  and  con- 
nective tissue  by  which  the  terminal  branches  of  the  trigeminus  aru 
compressed. 

Why  the  atrophy  should  so  generally  affect  the  left  side  of  the  face 
in  preference  to  the  right,  I  do  not  pretend  to  explain  ;  but,  since  the 
ixscognitton  of  aphasia  and  its  association  in  the  vast  majority  of  cases 
with  lesions  of  a  eireumserihed  region  of  the  left  hemisphere,  we  need 
not  be  surprised  at  the  additional  instance  of  hemitopology,  incora- 
plete  as  it  is,  afforded  by  progressive  facial  atrophy. 

Finally,  llie  question  may  be  asked,  Why  should  the  manifestations 
be  restricted  to  one  side  ?  I  should  answer  that  I  do  not  know,  any 
more  than  I  am  aware  why  ptosis  or  external  strahismus  should  affect 
the  eyelid  and  eyeball  of  one  side  ;  or  why  hemi-chorca  should  exist ;  or 
why,  when  a  person  has  an  attack  of  cerebral  hieraorrhage,  he  should 
not  straightway  have  another  on  the  opposite  side  of  his  brain. 

The  first  two  caHCs  reported  occurred  on  tlie  left  side,  then  there 
was  one  on  tlie  right,  and  then  eight  on  the  left.  If  the  third  case  had 
escaped  observation,  wo  should  have  had  to  appearance  a  uniform  inJ' 
plication  of  the  left  side,  to  the  exclusion  of  the  right.  Now  about  ft 
dozen  cases  are  reported  as  involving  the  right  side. 

It  appears  to  me,  however,  that  the  indisposition  manifested  to  psflf 
the  mesial  line  is  a  strong  argument  against  the  affection  being  a  loeaJ 
lesion  only. 

Treatment. — Slight  success  was  obtained  by  Hueter  and  Moore  by 
the  use  of  faradaic  currents  to  the  atrophied  region.  I  employed  bolli 
these  and  the  primary  current,  the  latter  to  the  nucha  as  well,  in  two 
of  the  cases  under  my  care,  but  without  perceptible  effect.     I  also  ad- 

'  "rrogressive  Facial  Hemi4itrophy,"  Journal  of  N^ervom  and  Mtntai  Dmota,  Oct* 
bcr,  1876, 
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mlnUiered  strychnia  and  other  tonics  without  benefit  ThiH  troatment, 
however,  seems  to  be  indicated,  and  is  iii  general  urged  by  those  who 
have  written  on  the  subject.  No  cure  has  yet  been  reported.  It 
must  be  borne  in  mind  that  diseases  which  are  slow  to  advance  are 
idso  blow  to  recede. 
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The  functions  of  the  posterior  tract  of  gray  matter  being,  so  far  aa 
we  know,  exchisively  sensory,  we  should  expect  to  find  inflammation  of 
tbta  region  manifested  exclusively  by  aberrations  of  sensibility.  So  far, 
however,  nothing  has  been  done  toward  the  recognition  of  the  symp- 
toma  of  such  a  lesion,  and  the  localizatiou  of  their  immediate  cause  in 
the  posterior  horns  of  gray  matter.  According  to  Charcot,  we  only 
know  that  when  they  are  the  seat  of  a  profound  alteration  there  is  more 
or  leaa  pronounced  cutaneous  ansesthesia  of  the  corresponding  side  of 
the  body. 

The  posterior  tract  of  gray  matter  is  certainly  an  important  part  of 
the  channel  by  which  sensory  impressions  reach  the  brain  from  the 
parts  below.  It  is  quite  certain,  not  only  from  the  teachings  of  experi* 
OMmtaJ  physiolog}',  but  also  from  the  instruction  we  derive  from  disease 
atid  injury  of  this  region,  that  when  it  is  profoundly  altered  there  is  a 
oorresponding  degree  of  anxeathesia  in  the  parts  below;  not^  however,  ac- 
ooiding  to  my  experience  and  that  of  others,  on  the  same  side  as  the 
lesion,  but  on  the  opposite  side.  To  Browu-Sequard  we  are  mainly  in- 
debted for  a  knowledge  of  the  fact  that  the  gray  matter  of  the  cord  ia 
tlie  conducting  medium  for  sensory  impressions;  that  there  is  a  deousaa- 
ikm  of  the  conductors  is  also  a  fact  which  he  established. 

If,  therefore,  a  lateral  half  of  the  spinal  cord  bo  divided  so  as  to 
include  the  whole  of  the  gray  matter,  the  animal  upon  which  the  experi- 
meiit  is  performed  loses  sensibility  in  the  parts  below^  on  the  opposite 
aide  of  the  body,  and — which  is  not,  however,  a  matter  of  present  in- 
quiry— motion  on  the  same  side, 

Caaes  in  which  these  phenomena — lose  of  motion  on  one  aide  and 
•>f  aeiiaibility  on  the  other — are  coexistent  from  spinal  disease,  are  by 
no  mrana  rery  infrequent.  Several  such  have  been  under  my  care  in 
hcspitat  and  private  practice,  and  I  ha^^e  alwuvs  attributed  them  to  a 
letion  of  one  lateral  half  of  the  cord  disturbing  the  power  of  motion  on 
the  iame  side  and  of  sensation  on  the  other. 

But  experiment  shows  that,  w*hile  one  part  of  the  posterior  nerve- 
rooU  passes  over  to  the  opposite  side  immediately  on  its  entrance  into 
the  eonl,  another  part  ]>aflse«  upward  and  another  downward.  The 
sflSeot^  thcreforei  of  a  limited  lesion  involving  one  lateral  half  of  the 
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cord  would  be  profouod  ana?8thesia  of  the  opposite  side  of  the  body  tod 
a  slight  degree  on  the  same  side.  Accordingly  in  such  cases  as  those  I 
have  referred  to,  there  is  always  a  trace  of  numbness  on  the  side  the 
motion  of  which  is  paralyzed.  The  action  of  a  lesion  of  one  lateral  half 
of  the  cord  in  only  slightly  diminishing  sensibility  on  the  side  of  the 
alteration  while  greatly  lessening  it  on  the  opposite  side  will  be  readOjr 
understood  from  an  examination  of  the  accompanying  diagram.  Fig,  72; 
a,  the  left  half  of  the  spinal  cord,  b  the  right  half  ;  t\  a  right  posteriur 
root,  with  its  ascending  iibres  dy  its  descending  e,  and  its  decossatisg 
fibres//  ^decussating  fibres  from  the  opposite  side.  A  lesion  of  the 
right  side  of  the  cord  at  A  will  produce  great  loss  of  sensibility  on  Uke 
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opposite  side,  and  slight  loss  on  the  same  side.  That  the  deci 
takes  place  in  the  gray  substance  has  not  been  absolutely  settled  br 
anatomical  demonstration,  but  it  remains  extremely  probabk%  nminly 
by  the  fact  that  the  commissure  is  composed  chiefly  of  gray  tissue. 

Dalton '  says  in  relation  to  this  matteri  "  The  transmission  of  aeDKtive 
impressions,  therefore,  takes  place  through  the  gray  matter.  Thisaab- 
stancei  which  is  itself  insensible  to  direct  irritation,  forms  the  medium  of 
communication  between  the  peripheral  fibres  of  the  sensitive  nerves  laJ 
the  brain  abo%^e." 

And  again: 

"It  is  certain,  however,  that  after  section  of  one  lateral  half  of  \^ 
oord  the  phenomena  which  indicate  a  crossing  of  the  sensitive  trtdi 
are  distinctly  marked.  We  have  repeated  tliis  experiment,  and  h»ve 
found  that  after  such  a  section  in  the  dog,  in  the  dorso-lumbar  regioa, 
the  dllTerence  in  the  effects  produced  upon  sensation  and  motion  on  tb« 
two  sides  is  very  striking:  sensibility  is  eithex  lost  or  very  much  dinun* 

*  "A  Treatise  on  Human  PhTsiology/*  sixth  edition,  Philadelpliii,  1875,  pp,  363-8a«. 
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Uhed  upon  the  opposite  side,  while  upon  the  same  side  with  the  section, 
where  there  is  complete  muscular  paralysis,  the  sensibility  remains  aod 
b  increased  in  intensity. 

With  this  brief  statement  of  the  physiology  and  pathology  of  the 
■object  as  at  present  known,  I  leave  the  further  diacussion  of  the  dls- 
eMes  of  the  posterior  tract  of  gray  matter  till  science  has  given  ua  more 
definite  information  than  we  now  possess  rehitive  to  its  functions  and 
derangements. 

IV. 

iNFLAMKATlOy   OF  THE   ANTERIOa  AND  P0ST£BIOR      TBACIB  OF  6B4T 
MATTER  OF   THE    SPUTAL   CORD. 

The  gray  matter  of  the  spinal  cord  as  a  whole,  is  subject  to  at  least 
oae  dLsease-<-tetanu3 — which,  according  to  recent  investigations,  is  in 
reality  a  central  myelitis.  Since  Lockbart  Clarke  in  1864  gave  the  re- 
sults of  his  examinations  on  this  subject,  other  data  to  a  like  effect  have 
published,  and,  though  differences  in  the  lesions  have  been  observed 
are  of  secondary  importance  to  the  main  fact  that  in  tetanus  the 
eentral  gray  matter  is  the  chief  seat  of  the  alterations.  The  otrcum- 
staDce  that  the  white  matter  has  also  been  found  diseased  no  more  in- 
vilidaies  the  correctness  of  the  statement  than  the  fact  that  a  patient 
dying  with  the  symptoms  of  pneumonia,  still  has  that  disease,  even 
thcnigh  there  be  a  patch  or  two  of  inflamed  pleura  as  a  secondary 

a*  Tetanus, 

IVo  varieties  of  tetanus  are  generally  described  by  systematic 
WRten — the  idiopathic  and  the  traumatic;  but,  as  th^y  are  character- 
ised by  similar  phenomena,  differing  mainly  as  to  their  modes  of  origi- 
natioa  and  seventy  of  their  symptoms,  there  would  be  no  advantage  in 
_ooasidering  them  separately, 

Bjmptoms. — The  first  symptom  to  make  its  appearance  in  cases  of 
muB  is  a  feeling  of  pain  or  oppression  in  the  epigastric  region.     In 
tiio  beginning  it  does  not  attract  much  attention,  but,  as  the  disease 
advances,  it  becomes  exceedingly  severe,  and  adds  greatly  to  the  dis- 
tort of  the  patient. 

Soon  after  the  occurrence  of  this  pain,  uneasiness  is  generally  ob- 
about  the  throat.    This  is^  perhaps,  no  more  than  a  sense  of 
of  the  muscles  concerned  in  deglutition,  but  it  is  not  long  be- 
fore swallowing  is  impeded  to  a  considerable  extent.      With  these 
symptoms  there  are  ordinarily  mental  and  physical  depression,  sensa- 
tions  of  chilliness,  and  a  general  feeling  of  malaise^ 
^^^  The  foregoing  constitute  a  prodromatic  or  formative  stage,  which 
HHlJ  last  a  few  hours  or  several  days,  and  wliich  is  occasionaDy  over^ 
■    kwked  when  the  disease  b  intense  and  rapid  In  character. 
I         In  the  next  stage  the  epigastric  pain  is  still  a  prominent  symptom. 
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It  is  seated  just  below  the  sternum,  and  generally  extends  backward  to 
the  spinal  column.  It  appears  to  be  due  to  spasm  of  the  diaphragm,  fto 
that  this  muscle  is  among  the  first,  if  not  the  very  firat^  to  be  afifected 
in  the  vast  majority  of  cases.  The  difficulty  of  a  wallowing*  increases, 
and  then  tiio  muaclea  of  the  jaws  become  contracted,  constituting  the 
condition  known  as  trismus  or  lockjaw.  At  first  there  is  only  stiffnesa 
of  these  muscles  with  those  of  the  neck,  but  gradually  they  become 
rigid,  and  the  patient  experiences  diflioulty,  if  not  impossibility,  io 
opening  the  mouth.  The  facial  muscles  do  not  escape,  and  an  exprea- 
sion  like  the  risus  sardonicus  is  produced  from  the  retraction  of  the 
angles  of  the  mouth,  the  elevation  of  the  alae  nasi,  and  the  expaosion 
of  the  nostrils.  At  the  sauTO  time  the  eyes  are  staring,  the  brows  cor- 
rugated, and  the  countenance  anxious  or  wearied  in  appearance. 

Sometimes  gradually,  at  others  suddenly,  the  morbid  action  exteodB 
to  other  muscles.  Generally  it  passes  to  those  of  the  neck,  the  back, 
and  the  loins,  causing  violent  contraction,  and  bending  the  body  back- 
ward. This  state  is  called  opisthotonos.  The  contraction  of  the  power- 
ful muscles  referred  to  is  so  great  as  to  cause  the  body  to  a^isume  the 
form  of  an  arch,  the  head  being  thrown  far  back,  the  abdomen  pro- 
truded, and  thus,  if  the  patient  were  placed  on  his  back,  only  the 
occiput  and  heels  would  touch  the  bed.  Opisthotonos  is  the  usual  vi 
riety  of  spasm. 

Two  other  forms  are  occasionally  met  with.     In  one  of  thcse- 
prosthotonos^tho  body  is  bent  forward  frotn  the  contraction  of   the 
thoracic,  abdominal,  and  pelvic  muscles.   In  the  other — pleurosthotonos— 
it  is  bent  laterally.    This  latter  may  be  met  with  in  opisthotonos,  owing 
to  the  muscles  on  one  aid©  being  more  strongly  affected  than  on  the 
other.     Both  emprosthotonos  and  pleurosthotonos  are  rare.     Of  very 
many  cases  of  tetanus  that  have  been  under  my  observation,  I  have 
only  seen  the  former  fmir  and  the  latter  three  times.     ITie  spasms  char- 
acteristic of  the  disease  are  tonic  j  but,  though  they  do  not  entirely  re- 
lax, they  are  marked  by  more  or  less  exacerbation,  according  to  the 
severity  of  the  attack,  and  the  care  taken  of  the  patient.     Any  cause 
calculated  to  excite  reflex  action  will  induce  an  accession.     Thus  the 
contact  of  the  bedclothes  with  the  body— the  legs  especially — the  touch 
of  the  hand,  the  forcible  shutting  of  a  door,  the  rumbling  of  carriages 
in  the  street,  even  the  blowing  of  a  breath  of  air  on  the  skin,  may  pro- 
duce an  aggravation  of  the  spasm.     Even  without  any  apparent  excita- 
tion these  fits  occur.     They  are  marked  by  great  pain,  and  may  be  w 
violent  ns  to  break  the  teeth,  and  the  bones  of  the  legs,  and  tear  the 
large  muscles  of  the  thigha.     During  their  contiJiuance,  and  often  wheo 
they  are  not  present,  the  pain  at  the  pit  of  the  stomach  becomes  nn- 
endurable,  and  the  patient  may  lose  consciousness  through  its  intensitj. 
I  have  several  times  seen  this  event  occur. 

The  tonic  rigidity  of  the  muscles  of  respiration  induces  difficulty  of 
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brcathing/and  the  same  result  may  ensue  from  gpasraodic  closure  of 
the  glotib.  Death  has  frequently  taken  place  smlilenly  from  one  nr 
other  of  these  eauses»  WitJi  all  this  muscular  excittinent  and  mental 
disturbance  there  is  in  the  early  stages  rarely  any  fever.  Toward  the 
oloee,  however,  the  skin  is  hot,  and  the  thermometer  often  ranges  from 
lOCJ**  to  1 10^  Fahr.,  or  even  higher,  but  the  pulse  remains  small  and  weak. 

Owing  to  the  difficulty  of  swallowing,  the  patient  suffers  from  hun- 
ger and  thirst,  and  thus  the  powers  of  the  system  are  still  further  re- 
duced.    The  bowels  are  always  obstinately  constipated. 

Wakefulness  is  generally  present  from  the  first.  When  the  patient 
does  sleep,  it  usually  happens  that  the  muscles  are  relaxed,  to  be  again 
suddenly  alFccted  with  spasm  as  soon  as  he  awakes. 

The  mind  is  clear  throughout,  even  in  the  most  sever©  cases.  When 
loM  of  consciousness  occurs  from  extreme  pain^  it  is  from  syncope,  and 
not  from  any  implication  of  the  brain  in  the  essential  nature  of  the 
diseaso.  Death  usually  takes  place  by  apnoea.  It  may,  however^  re- 
sult from  exhaustion,  and^  according  to  some  authorities,  from  ibm 
spasmodic  action  attacking  the  heart. 

The  duration  of  the  disease  is  very  variable.  The  shortest  case  on 
record  is  one  observed  by  Prof.  Robinson,  of  Edinburgh,  The  patient^ 
a  negro  waiter,  cut  his  finger  with  a  piece  of  broken  china.  Uo  was 
immediately  seized  with  tetanus,  and  died  within  fifteen  minutes.  Mr. 
Poland  quotes  a  case  in  which  death  took  place  in  five  hours  ;  in  a  case 
dtad  by  LopeUetier  in  a  few  hours  ;  in  one  by  Dr,  Jackson  in  twelve  ; 
tn  one  by  Dr.  I^ith  in  eighteen ;  and  in  one  observed  by  Mr.  Curling 
in  nineteen.* 

The  shortest  duration  in  any  case  I  have  witnessed  was  twenty*aix 
though  I  believe  there  were  several  much  shorter,  which  oo- 
during  the  recent  war  in  this  country. 

The  average  period  of  duration  in  fatal  oases  is  from  the  third  to 
the  fifth  day.  Instances  in  which  it  has  been  prolonged  far  beyond 
Uiia  limit  are  not  uncommon,  Hennen*  reports  a  case  in  which  it 
listed  six  weeks,  and  then  the  patient  died  of  another  disease.  Uo  re- 
poiti  another  case  in  which  it  lasted  seven  weeks,  and  ended  in  recov- 
ety.     I  have  seen  three  cases  in  wbich  it  extended  to  the  fifth  week. 

The  period  which  elapses  between  the  reception  of  the  cause  and 
Ilia  beginning  of  the  symptoms  is  also  subject  to  great  variation.  In  a 
oaae  already  cited  it  was  only  fifteen  minutes  ;  in  another,  quoted  from 
Dr*  Randolph  by  Reeves,"  the  spasms  ensued  immediately  after  the  pa- 
stung  by  a  bee  ;  and  in  another,  which  occurred  in  his  own 
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experisDCo,  they  came  on  in  a  sensitive  female  immediately  after  run* 
rung  a  needle  into  her  finger.  There  is  doubt,  however,  as  to  such 
csasea  really  being^  tetanus.  In  the  last  one  cited  it  is  stated  that  "  the 
body  and  ejctremities  were  rigid,  mouth  closed^  and  the  jaws  hxed,  the 
eyes  the  same.  At  short  intervals  the  whole  body  was  affected  with 
convulsive  shocks  ;  the  administration  of  a  dose  of  chloroform  removed 
them,  but  the  back  and  neck  remained  rigid  for  three  days,"  This  at- 
tack was  probably  a  manifestation  of  hysteria.  In  eighty-one  oaaee 
collected  by  Mr,  Curling,  the  disease  began  between  the  fourth  and 
fourteenth  days,  both  inclusive,  and  in  nineteen  on  the  tenth  day. 
The  following  table  from  Reeves  shows  the  period  of  the  occurrence  of 
the  disease  in  tliree  hundred  and  forty-three  oases  : 

Within  six,  twelve,  eighteen,  or  twenty-four  hours , .  12 

From  1  to     2  days 12 

"     8   **      5    ** S7 

•♦     6"      8    ** W 

"     9   «    12    " 77 

"    12   «    14     **      63 

*    15   «    17    ** 2fi 

•*    18   "   SO    " 9 

"    21   *'   28    **    9 

"   84   "    26    «    6 

"    27   *'   29     "    ,. , 9 

"   80  "   83    "    1 

843 

CaEBes.^ — The  roost  common  cause  of  tetanus  is  bodily  injury  of  4ay 
kind,  from  the  slightest  to  the  most  severe,  and  of  any  part  of  the 
body,  although  wounds  of  some  parts,  as  of  the  thumb  and  great-toe, 
are  more  apt  to  be  followed  by  the  disease  tlian  those  of  other  regions. 
It  has  been  known  to  result  from  the  bite  of  a  tame  sparrow,  from  the 
sticking  of  a  small  fish-bone  in  the  pharynx,  from  a  seton  in  the  thonii, 
from  the  stroke  of  a  cane  across  the  back  of  the  neck,  from  the  blow 
of  a  wLip-lasb,  from  fractured  bones,  and  from  every  other  imaginaUo 
wound  or  injury.  In  a  case  under  my  charge  in  this  city,  it  was  caused 
by  a  spUuter  of  wood  slightly  scratching  the  pahn  of  the  hand  ;  in  an- 
other a  slight  punctured  wound  of  the  foot  produced  it. 

Next  in  frequency  to  wounds,  tetanus  is  induced  by  exposure  to 
cold  and  damp.  This  is  the  exciting  cause  in  the  great  majority  of 
eases  of  idiopathic  tetanus,  and  it  increases  liability  in  those  who  have 
suffered  from  wounds.  It  was  not  uncommon,  during  the  recent  war, 
for  the  number  of  cases  of  tetanus  to  be  very  much  increased  immedi- 
ately after  a  sudden  change  of  the  weather  from  drj  and  mild  to  we 
and  oold« 

It  has  also  apparently  been  caused  by  worms,  by  abortion  and  labor, 
and  by  diseases  of  the  womb.     Terror  has  the  reputation  of  having  in- 
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duced  tetanus  in  one  case  reported  by  Dr.  Wilkn,  and  in  others  ob- 
served by  Hennen. 

In  the  form  ooourring  in  very  young  ohildren,  and  known  as  tri*- 
muB  Baflcentium,  it  appears  to  be  induced  by  inattention  to  the  cut  um- 
bilical cord. 

The  tendency  to  tetanus,  especially  among  soldiers  and  others  who 
liATe  been  wounded,  is  increased  by  poor  diet,  confinement  in  iil-venti» 
lated  hospitals,  inattention  to  cleanliness,  and  neglect  to  give  proper 
care  to  the  wounds  they  may  have  received* 

DilgllOSifl, — The  only  affections  with  which  tetanus  is  liable  to  be 
confounded,  by  any  but  the  most  ignorant,  ar^  the  hysterical  simulated 
AffeotioD,  and  the  condition  induced  by  poisoning  with  strychnia  and 
otJier  substances  of  its  class. 

That  hystena  can  simulate  tetanus,  as  well  as  almost  all  other  dis- 

168)  we  have  abundant  evidence.  A  oase  has  already  been  referred 
to  in  this  chapter  w^iich  was  evidently  hysterical,  and  several  others 
have  ootne  under  my  observation.  A  lady  now  under  my  charge  has 
repea.ted  attacks  of  hysterical  spasms,  during  which  her  jaws  are  tight- 
ly closed,  she  is  unable  to  swallow,  and  her  body  is  bent  backward  so 
as  to  assume  the  position  of  opisthotonos. 

Such  seizures  are  readily  distinguished  from  tetanus  by  the  facts 
that  they  are  unaccompanied  by  pain  or  real  distress,  are  of  very  trau* 
aeot  duration,  and  are  accompanied  by  other  manifestations  of  hys- 
leris* 

From  the  artificial  tetanus  caused  by  strychnia,  the  diagnosis  is 
more  difficult;  for,  so  far  as  the  more  obvious  symptoms  go,  there  is 
such  a  great  similarity  that  even  the  most  skillful  diagnosticians  might 
b%  for  a  time,  undecided.  It  is  well  known  tliat  strychnia  is  not  unfre- 
qoe&tljr  used  for  the  purpose  of  committing  murder  or  suicide,  and  it  is 
possible  BO  to  employ  it  for  either  of  these  purposes  as  to  cause  its 
dbets  to  extend  over  a  long  period  of  time,  and  thus  to  add  to  the 
ilffflulties  attending  the  discrimination.  Even  in  such  a  case,  however, 
tte  diagnosis  can  be  made  if  due  care  and  a  thorough  inquiry  into  the 
luslofy  of  the  case  be  made, 

Li  the  first  place,  the  tetanus  of  strychnia  always  shows  itself  in 
tlio  lower  extremities  before  trismus  ensues.  The  legs  are  stretched 
widely  apart,  and  the  hands  are  generaily  involved.  In  natural  tetanus, 
trismus  precedes  spasm  in  the  extremities;  indeed,  the  lower  cxtremi- 
tisa  are  rarely  affected  to  any  great  extent.  The  arms  generally  escape 
ahogetbor. 

The  epigastric  pain,  which  constitutes  so  prominent  a  feature  of 
true  tetanus,  is  not  present  in  the  toxic  variety.  I  have  witnessed 
three  cases  of  poisoning  by  strychnia,  and  this  pain  was  not  complained 
of  in  either  of  them. 

In  the  tetsnns  of  strychnia,  the  symptoms  are  developed  with  great 
37 
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rapidity,  and  death  takes  place  generally  within  a  haJf  an  hour,  al- 
though  liie  may  be  prolonged,  in  exceptional  cases,  somewhat  beyond 
this  period.  In  true  tetanus  it  ia  very  rarely  the  CAse  that  de^th  takes 
place  within  twelve  hours,  and  ordinarily  not  till  several  days  have 
elapsed. 

In  those  cases  of  poisoning  by  strychnia  in  wbieh  tfae  dosea  havo 
been  small,  and  administered  at  comparatively  long  intervals,  the  symp- 
toms are  rnitigat<*d  in  violence,  and  consequently  one  of  the  distinguish* 
ing  features  of  the  two  affections  is  lost.  Still,  the  general  character 
and  sequence  of  the  phenomenon  are  the  same,  and  it  is  not  improbable 
that  careful  observation  a.nd  inquiry  wilJ  fail  to  elicit  the  true  nature  of 
the  case. 

PrOfimoais. — Tlie  longer  the  time  that  has  elapsed  between  the  recsep- 
tion  of  the  injury  or  subjection  to  other  cause,  the  greater  is  the  prob- 
ability of  a  favorable  termination,  ^^^^en  the  paroiysms  are  slight,  and 
the  intervals  between  them  long,  the  prognosis  is  also  more  favorable. 
A  low  bodily  temperature  is  a  favorable  indication.  On  the  contrary, 
an  elevated  temperature  is  of  fatal  augury.  The  duration  of  the  dis- 
ease is  likewise  an  important  element  in  the  prognosis;  and,  when  it 
has  lasted  over  a  week,  death  does  not  often  take  place.  Cases  are, 
however,  on  record  in  which  a  fatal  result  has  supervened  after  the 
affection  has  existed  for  several  weeks. 

Tetanus  is,  nevertheless,  one  of  the  most  fatal  of  maladies.  Dr. 
O'Beirne '  w  itnessed  two  hundred  cases  without  a  single  recovery. 
Hennen*  never  saw  a  case  of  acute  symptomatic  tetanus  reoover, 
McLeod  *  has  collected  and  analyzed  twenty-three  cases  which  occttired 
in  the  British  army  in  the  Crimea,  of  which  but  two  recovered.  Demne* 
refers  to  eighty-siTt  cases  in  the  hospitals  in  Italy  during  the  campaign 
of  1859,  of  which  six  were  cured  ;  and  Hamilton '  has  observed  eight 
cases,  of  which  three  recovered. 

Nine  cases  have  been  under  my  immediate  care,  of  which  there  were 
three  recoveries.  Of  the  many  cases  which  I  obser\'ed  in  the  courM  of 
ray  inspections  of  camps  and  hospitals  in  the  army  during  the  recent 
war,  I  do  not  know  how  many  terminated  favorably.  I  am  di8poie<i» 
however,  to  believe  that  the  number  was  not  groat.  Hamilton  9t«t<« 
that  his  infonnatioa  leads  him  to  think  that,  of  one  hundred  and  Mty 
cases  which  occurred  during  the  war,  the  recoveries  were  few. 

Morbid  Anatomy  and  Pathology. — As  regards  the  cord,  the  rewlu 
of  post-mortem  examination  of  patients  who  have  died  of  tetanus  1^^^ 
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mp  to  a  comparatiyelj  late  period  been  very  unftatisfaotory.  Bold- 
tonsky,'  in  chroiiio  oases^  found  a  proliferation  of  connective  tiRsue, 
WedlJ  in  one  case,  discovered  increased  redness  of  a  portion  of  the 
9pijial  oord.  Curling "  declared  that  serous  effusion  with  increased  vaa- 
cularity  was  generally  observed  in  the  membranes  investing  the  medulla 
spinalis,  and  also  a  turgid  state  of  the  blood-vessels  above  the  origin  of 
the  nerves  ;  and  Wundorlich  *  regarded  the  lesions  as  consisting  in  a 
proliferation  of  the  connective  tissue  of  the  cord,  the  medulla  oblongata^ 
and  the  cornua  cerebri  and  cerebelli. 

But,  in  1864f  Dr.  Lookhart  Clarke,'  after  a  careful  examination  of 
the  spinal  cords  of  six  persons  who  had  died  of  tetanus,  found  as  the 
uniform  results  an  abnormally  enlarged  condition  of  the  blood- vesaela 
throughout  the  gray  matter,  especially  in  the  posterior  horns,  and 
granular  disintegration  of  the  nerve  tissue.  He  expresses  the  opinion 
that  tetanus  depends  (first)  upon  an  excessively  excitable  state  of  the 
grray  nerve  tissue  of  the  cord  induced  by  the  hypenemia,  and  morbid 
condition  of  the  blood-vessels,  and  the  exudation  and  disintegrmtion 
roaulting  therefrom,  and  (second)  that  the  spasms  are  the  result  of  the 
persistent  irritation  of  the  peripheral  nerves  by  which  the  exalted 
eJECttability  of  the  cord  is  aroused,  and  thus  the  cause  which  at  6rst 
induoed  in  the  cord  its  morbid  susceptibility  to  reflex  action  is  subse- 
quently the  source  of  that  irritation  by  which  the  reflex  action  is 
excited. 

Subsequently!  Dickinson*  found  enlargement  of  the  blood-veaaela 
throughout  the  gray  substance  of  the  cord,  with  perivascular  exuda- 
tion, nipture  of  the  blood-vessels  in  many  places,  and  granular  diain- 
Cegration. 

Dr.  Clifford  Allbutt  *  has  reported  the  results  of  his  exanunatioa  of 
llie  apiaal  cords  in  four  cases  of  tetanus.  He  found  diminution  of  the 
ooiiisiBt<once  of  the  cord  of  various  degrees  and  situation  ;  hiiemorrhage 
in  two  cases  visible  to  the  naked  eye  ;  enlargement  of  the  blood- veaseb} 
exudation  of  a  granular  plasma  surrounding  the  vessels ;  enlargement 
of  the  cells  of  the  g^ay  matter,  and  the  granular  d<^generatioa  of 

'ke.     Outside  of  this  cord  he  found  the  nerve  thickened  and  ooa* 
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gested,  and  bathed  in  inflaitimatorj'  products.     These  results  were  i50i» 
firmed  hj  the  subsequent  examination  of  Drs.  Clark  and  Dickinson, 

Dr.  Fox*  made  post-mortem  examinations  of  four  cases.  In  one 
the  orjy  abnormality  remarked  was  dilatation  and  distention  of  the 
vessels  of  the  spinal  pia  mater.  In  the  others  there  were  softening, 
haemorrhage,  amyloid  bodies,  in  the  gray  substanoe,  and  tbiokoning  of 
the  vessels. 

Michaud '  examined  the  cord  in  four  cases.  He  found  that  the  giaj 
matter  presented  a  general  red  appearance.  The  vessels  were  enor« 
mously  enlarged.  There  were  numerous  free  nuclei  and  foci  of  periva»- 
eukr  exudation.  The  gray  substance,  and  especially  the  posterior 
commissure,  was  the  seat  of  these  alterations  which,  according  to  him, 
consist  essentially  in  a  proliferation  of  the  nuclear  elements  of  the  con. 
nective  tissue.  The  appearance  which  Lockhart  Clarke  considers  to  be 
a  granular  degeneration,  Michaud  regards  as  being  due  to  these  nuclei 
existing  in  the  exudation  around  the  blood-vessels.  He  considers  teta- 
nus to  be  an  acute  inflammation  of  the  gray  tissue  of  the  cord. 

When  cither  of  the  upper  extremities  ia  the  seat  of  the  wound, 
which  is  the  primary  cause  of  the  disease,  the  lesions  of  the  oord  are 
found  in  the  cer\4cal  enlargement,  and,  when  either  of  the  lower  limbt 
is  injured  so  fis  to  induce  the  affection  in  question,  the  spinal  1 
are  found  in  the  lumbar  enlargement. 

The  nerves  coming  from  the  wounded  part  have  betn  found 
seat  of  inflammation  by  Airlong  and  Tripier,*  and  by  Michaud.      In 
other  cases  they  have  not  exhibited  any  change. 

The  muscles  of  the  body  suffer  secondarily.  The  violent  spasmodic 
contractions  to  which  they  are  subjected  often  produce  ruptures  of  their 
tissue  and  extravasations  of  blood. 

On  the  other  hand,  it  has  often  happened,  especially  in  very  ripid 
cases,  that  nothing  has  been  found  which  could  fairly  be  regarded  tl 
Constituting  the  essential  feature  of  the  disease.  Billroth  *  affirms  thftt 
his  examinations  of  the  spine  and  nerves,  in  cases  of  tetanus,  have  tbtis 
far  given  only  negative  results,  and  this  is  in  accordance  with  the  ob- 
servations of  the  great  majority  of  pathologists*  But  these  discrepan- 
cies are,  I  think,  to  be  ascribed  to  defective  methods  of  examination, 
and  in  no  event  can  they  disprove  tlie  positive  data  obtained  by  others. 

It  is  contended  by  some  authors  that  tetanus,  like  hydrophobia,  ia 
due  to  blood-poisoning.  The  fact,  that  a  condition,  so  nearly  resem* 
bling  it  as  to  bo  with  ditTiculty  diagnosticated  from  it,  may  be  ctased 

^  '^  Rdch^rches  anatomo-patbologiriaes  sar  T^tet  dtm  systdmefl  nei-veiix  central  H  p^^ 
pb^rique  dans  le  t^tanua  traumatique,*'  Archipet  Jt  PhytioJogie^  1871,  p.  69, 

•  "The  Pathological  Anatomir  of  the  Netvoua  Ceatres,"  Londoa,  1874,  p.  B&ft. 

•  AreMvft  de  Pht/siolopie,  187^,  p.  244. 

•  Op.  cit, 

•"General  Surgical  Pathology  and  Therapeutics,  in  Rfty  L«ctiirea,'*  HacUetH 
Iranalation,  New  York,  D.  Applewa  &  Co.,  1871,  p.  SM. 
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by  the  injection  of  strychnia  into  the  blooii,  appears  to  favor  this  view. 
However  this  may  be,  the  character  of  the  symptoms,  a^  well  aa  th« 
anatomical  lesions,  indicates  the  spinal  cord  to  be  the  seat  of  the 
disease. 

The  spinal  cord  is  both  an  organ  for  the  generation  of  nerve-foroe, 
and  for  conducting  impressions  to  and  from  the  brain.  In  tetanus  it  is 
this  first-named  function  which  is  deranged,  and  this  is  shown  by  the 
great  exaltation  of  reflex  excitability  which  exists.  Every  thing  capa- 
ble of  causing  a  reflex  movement  of  the  slightest  kind,  and  even  excita- 
tions which  in  health  would  be  altogether  unperceived  by  the  cord, 
augments  its  intrinsic  action  to  a  great  extent  where  tetanus  exists, 

Now,  we  are  able  to  produce  a  similar  increase  of  reflex  action  by 
strychnia;  and,  in  those  cases  of  disease  in  which  the  amount  of  blood 
in  the  cord  is  increased,  very  small  quantities  of  str^'chnia  produce  the 
Qbaraotertstic  phenomena  of  stiffness  in  certain  muscles,  and  of  aug- 
mented reflex  excitability.  The  condition  is  aggravated  by  the  medi* 
cine;  and,  if  we  had  no  other  facts  to  support  the  theory,  we  should  be 
warrant<?d  in  concluding  that,  in  cases  of  strychnia-poisoning,  the 
amount  of  blood  in  the  cord  and  the  excitability  of  the  organ  are  both 
increased.  From  a  consideration  of  all  the  points  bearing  on  the  sub* 
jeoi^  we  are  warranted  in  concluding  that  tetanus  essentially  oonsists 
la  A  morbid  exaltation  of  the  functions  of  the  spinal  oord  as  a  nervo- 
MDtre. 

Bernard '  has  investigated  this  matter  with  his  usual  exa<;tness.    TT>- 

**  Strychnia  produces  convulsions  by  exaggerating  the  sonsihility  of 
oeriatn  parts;  it  also  causes  reflex  movements.  We  have  seen  that  the 
point  of  departure  is  in  the  sensitive  system;  for,  where  the  posterior 
roots  of  the  nerves  are  cut,  the  animal  dies  without  convulsions." 

An  experiment  performed  by  myself  and  my  friend  and  collaborator, 
Dr.  S.  Weir  Mitchell,*  shows  that  the  action  of  strychnia  is  to  destroy 
Ibe  nervous  excitability  from  the  centre  to  the  periphery.  Its  influ* 
mGOf  therefore,  must  first  be  exerted  on  the  spinal  corri. 

**  Under  the  skin  of  a  large  frog,  whose  left  sciatic  nerve  was  pre- 
vioosly  divided,  a  few  drops  of  a  strong  solution  of  strychnia  were  in* 
trodaoed.  Tetanic  spasms  ensued  in  two  minutes.  After  forty-fiv« 
miniitas  the  nerves  were  irritated  by  galvanism.  That  of  the  left  side, 
vbiflh  had  been  cat,  responded  energetically^  while  no  motions  could  be 
pwwitwed  through  the  ancut  nerve.  The  former  remained  excitable  lor 
two  Iioiira  hiter/' 

*  *^  Le^oiif  sur  \m  effete  de*  f uUfUaoM  toxiquei  ei  in4dk!«iii«it«ttM«,*'  ParU,  IBS 7, 
p.SS«. 

■  **  Bxpcfimeatsl  RsMarchei  reUtire  to  Oorroval  uid  Vto;  Two  K«w  Vsriiidcs  of 
ffoortn.  Ilia  Sovth  Amorkiui  Arrow-PoiMm,^  AnuHe^n  Journal  9/  t/n  MtScal  Seim9m^ 
IfAf.  IM9$  sbo  «*  PhTiioloiM  Mcnoif*,**  FhikMphia,  186a,  p.  191,  H  Mf. 
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Bernard  *  asserts  that  the  action  of  str^'chnia  extends  do  faitboi' 
than  the  spinal  cord  ;  and  any  one  who  has  seen  a  frog  under  the  iofla- 
enco  of  this  substance  cannot  have  failed  to  notice  that  all  the  symp- 
toms indicate  exalted  spinal  action. 

We  are  therefore  led  by  observation  and  expenment  to  the  conclu* 
sioa  that  the  lesion  of  tetanus  is  seated  in  the  gray  matter  of  the 
spinal  cord,  and  that,  although  we  cannot  at  present  affirm  an  absolute 
identity  of  the  lesions,  in  each  case  we  have  enough  data  to  enable  us 
to  say  in  g-eneral  tenns  that  tetanus  is  essentially  an  inflammatory 
affection  of  the  gray  matter  of  the  spinal  cord, 

Vulpian '  has  shown  tliat  strychnia  does  not  produce  organio  Jesioiw 
of  the  cord.  He  kept  a  fro^  for  a  month  under  its  influence,  and  on  kill* 
iug  the  animal  found  the  cord  in  all  its  parts  in  a  perfect  state  of  int4ig^ 
rity.  But  on  this  point  there  is  a  difference  of  opinion,  Jacubnwitscli 
and  Roudanowsky  asserting  that  the  processes  of  the  nerve-cella  are 
torn,  and  that  the  cel!s  themselves  are  often  ruptured,  It  is  not,  how- 
ever, probable  that  the  condition  of  the  cord,  in  poisoning  by  strycfaiii% 
ever  goes  beyond  the  point  of  hyperaemia,  which,  being  of  recent  o<v 
currence,  would  disappear  on  death  supervening.  It  is  also  extremely 
probable  that,  in  the  cases  of  tetanus  in  wliicb  recovery  takes  plare,  the 
organic  derangements  discovered  by  Lock  hart  Clarke  do  not  occur. 
This  is  his  opinion  :  Hypenemia  is  the  first  stage  of  all  inflammationsi 
and  it  is  of  course  entirely  possible  that  the  morbid  process  should  h% 
aborted  at  this  stage.  Indeed,  it  is  a  matter  almost  of  certainty  that  in 
some  fatal  cases  of  tetanus  the  pathological  action  has  not  gone  beyond 
the  hypenemic  stage,  and  hence  the  absence  of  lesions  in  the  cases  ex- 
amined by  Billroth  and  others.  But  an  hypenemia  of  this  kind  is  of 
course  as  much  of  the  nature  of  inflummation  as  though  the  process  h$/i 
reached  its  full  development. 

How  does  a  woui^d  of  the  extremity  or  trunk  of  a  nerve  cause  te- 
tanus? It  has  been  supposed  by  some  authors  that  there  was  a  netin- 
tis  in  each  case  which  advanced  centripetally  till  it  reached  the  jpirwl 
cord.     In  regard  to  this  point,  Mitchell '  says  : 

"There  is  a  prevalent  belief  that  tetanus  is  more  apt  to  auM-  ^wi'Q 
large  nerves  are  slightly  hurt  than  on  other  occasions  ;  but,  altliongli 
there  are  on  record  many  cases  where  this  terrible  malady  lias  follow 
the  inclusion  of  nerves  in  ligatures,  in  the  mass  of  tetanic  histories 
causal  irritation  has  arisen  in  the  extreme  distribution  of  nerves, 
where  there  has  been  no  proof  of  precedent  injury  to  large  tfunl* 
Were  it  otherwise,  I  must  more  often  have  seen  tetanus,  whereaa,  io 
two  hundred  recorded  instances  of  wounds  of  great  nerves  which  passed 

•  Op.  eii,,  p.  859, 

*  **  Conrulsions  pendant  un  moia  cbex  une  grenooUle  emiK>i»on6e  pmr  In  strjchaiA ;  i** 
t^gritc  cnmpli!it«  die  la  moelle  ^pitj&re,*'  Archive  d«  PA^fnolo^e^  1868,  p.  30fi. 

» *' Injuries  of  Nerres  and  their  ConHP.juencotf,"  PhilddelpbiA,  18T2,  lu  UT. 
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under  my  eye  daring-  the  war,  not  a  single  case  of  look- jaw  was  seeii, 
although  in  perhaps  one-half,  the  injuries  wero  recent,  and  wo  actually 
witnessed  a  part  of  the  process  of  healing.  In  fact,  the  tendency  tow- 
ard irritation  resulting  in  spasm  seems  to  increase  as  the  nerves  divide 
mad  approach  the  skin.  Brown-S6quard  siiocceded  once  in  causing  te- 
tanus by  leaving  a  rufty  tack  in  the  foot  of  an  anitnal.  I  have  Devet 
been  able  to  get  this  result  by  any  niethod,  nor,  in  some  seventy  sec* 
tions  or  wounds  of  nerves  in  animals,  have  I  ever  encountered  it." 

The  experience  of  Dr,  Mitchell  on  this  point  is  sufficient  to  deter- 
mine it  against  the  existence  of  a  neuritis  extending  to  the  cord.  Were 
there  any  such  cause  it  would  undoubtedly  be  more  apt  to  arise  from  a 
wound  of  the  trunk  of  a  nerve  and  to  extend  to  the  cord,  than  from  an 
injury  of  the  terminal  extremities.  Moreover,  the  facts  that  tetanus  has 
'been  known  to  follow  in  a  few  minutes  after  the  reception  of  a  wound, 
and  that  there  is  no  pain  along  the  course  of  the  nerve,  are  directly  at 
▼anance  with  the  idea  of  a  peripheral  and  ascending  neuritis  as  the 
ottiue  of  the  spinal  lesions. 

TrMktQldBL — There  is  scarcely  a  sedative  or  stimulant  remedy  in  the 
]>hjirmacop(.eia  which  has  not  been  employed  and  recommended  in  teta- 
ilttA*  Aconite,  ether,  belladonna,  chloroform,  cannabis  Indies,  oonium, 
opium,  tobacco.  Calabar  bean,  ice,  counter-irritants,  alcohol,  and  many 
other  substances,  have  been  used,  and  cases  reported  which  have  appar* 

y   recovered  under  their  administration.     Then,  of  surgical  means, 

ion  of  the  injured  nerve  and  amputation  of  the  wounded  member 

also  been  recommended,  but  are  not,  I  believe,  practised   now. 

rly   the  bromide  of  potassium  and  hydrate  of  chloral  have  been 

oyed  with  favoralile  results. 

in  which  the  latter  agent  was  successfully  used  in  tetanus  is 

rted  by  Dr.  Wirtb,*  of  (.Vilumbus,  Ohio.  In  about  a  month  the  pa- 
ta«nt  took  nine  ounces  and  two  drachms,  in  doses  of  from  thirty  to  forty 
gimiliA,  at  times  aa  often  as  every  one  and  a  half  hour.  In  this  caae 
opium  in  large  doses  had  been  administered  without  effect.  A  numbedr 
of  other  cases,  in  which  chloral  was  administered,  are  cited  in  the  same 
moBber  of  the  New  York  Medical  Journal  in  which  Dr.  \Mrth'a  caae 
appears,  in  several  of  which  it  was  suocessful. 

A  very  thorough  analysis  by  my  friend  Dr.  D.  W.  Yandell,*  of  Loiiia- 
nlle,  of  an  unpublished  report  on  tetanus,  by  Dr,  R,  O.  Cowling,  em- 
•o  ranch  valuable  information  on  the  subject  that  I  quote  the 
entire.     The  term  acwf«  is  applied  to  tetantis  occurring  within 
dajr>  of  the  injury,  and  chronic  to  eases  ensuing  after  nine  days  : 

•*  Calahtir  bean  was  given  in  thirty-nine  cases,  with  thirty-nine  per 
t^tt,  of  reooveriea.     Of  these  reported  cures,  but  one  was  of  acute  te* 

I  Nm  Yiirk  Medie^  Jmtnud^  Korcmber,  1S70,  p.  419. 
•  Amtrican  PraetiHomtr^  8«pC«aber,  1870»  p,  15S. 
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tanus  ;  five  others  wore  in  cases  whicli  recovered  before  the  expiration 
of  fourteen  days,  I^er  contra^  there  were  ten  deaths  from  chronic  W 
tanus. 

"  Indian  hemp  used  iu  twenty-five  ciises,  with  sijtty-four  per 
of  recoveries,  of  which  three  cases  were  acute,  and  six  recovered  before 
the  symptoms  lasted  fourteen  days* 

**  Chloroform  relieved  seventy  per  cent,  of  thirty-five  cases,  Dine  of 
which  were  acute,  and  eight  recovered  before  fourteen  days.  Three 
chronic  cases  died,  and  two  after  symptoms  lasted  fourteen  days. 

"  £kher, — Sixty  per  cent,  of  fifteen  cases  recovered  ;  five  acute 
seven  inside  of  fourteen  days.     One  chronic  case  died. 

**  Opium, — Fifty -seven  per  cent,  of  one  hundred  and  sixty -hve 
recovered  ;  twenty-two  acute  ;  twenty-nine  before  the  fourteentb 
Twenty-six  chronic  cases  were  lost,  and  four  after  the  disease  had  con* 
tinued  fourteen  days. 

"  Tobacco  relieved  Mty  per  oent.  of  forty-one  casev  ;  six  aoate ;  oi 
before  fourteen  days  of  the  disease.  Four  chronic  cases  died,  and  0I16 
after  fourteen  days, 

"  Quinine, — Seventy-three  per  cent,  of  fifteen  oases  recovered ;  odo 
Acute  ;  three  before  fourteen  days.  Three  chronic  cases  ended  fatally, 
aod  one  after  fourteen  days'  duration, 

"  Aconite, — Eight  percent,  of  fourteen  cases  recovered;  none  acQtej 
none  recovered  before  fourteen  days.     Death  in  one  chronic  ease. 

**  StimuVints, — Eighty  per  cent,  of  thirty-three  cases  recovered  J 
four  acute  \  six  within  fourteen  days.  Six  chronic  oases  died,  iad 
three  after  fourteen  days. 

^Mercury, — Fifty -seven  per  cent,  of  seventy-five  cases  got  weD; 
twelve  before  fourteen  days.  Seventeen  chronic  cases  were  lost»  aod 
two  after  fourteen  days. 

**  Bleeding. — Fifty-five  per  cent,  of  fifty -eight  cases  recovered  ;  niirt 
acute  ;  ten  before  the  fourteenth  day.  Seven  chronic  cases  were  loft, 
and  two  after  fourteen  days, 

"  Cold  Affusion, — Seventy-three  per  cent,  of  eleven  cases  rtoov- 
ered  ;  three  acute  ;  three  before  fourteen  days.  Two  chronic  ciiei 
died. 

'*  Ice-ha(f8, — Seventy-seven  per  cent,  of  nine  cases  recovered ;  ooe 
acute  ;  two  in  less  than  fourteen  days, 

**  Amputation. — Sixty  per  cent,  of  seventeen  cases  recovered ;  fou' 
acute  J  four  in  leas  than  fourteen  days.  Three  chronic  cases  died,  inJ 
one  after  fourteen  days. 

**  Division  of  nerve  relieved  seventy-five  per  cent,  of  three  cues ; 
one  acute  ;  one  before  the  fourteenth  day.     One  chronic  case  died. 

^Purgatives. — Sixty-six  per  cfenr.  of  seventy-four  cases  recovered; 
thirteen  acute  ;  twelve  before  fourteen  days.  Ten  chronic  oases  *ii«w> 
and  three  after  fourteen  da  vs. 


TETANU& 


"  Ttirpentine  relieved  seventy  per  oent.  of  stxteea  oase»  ;  six  acute; 
*our  before  fourteen  days.  Five  chrooio  oases  died,  and  two  after 
fourteeD  days." 

Among  the  conclusions  arrived  at  by  Dr.  Yandell  from  these  data 
art!,  that  "recoveries  from  traumatic  tetanus  have  been  usually  in  cases 
,in  which  the  disease  occurs  subsequent  to  nine  days  after  the  injury  ; 
that  when  the  symptoms  last  fourteen  days  recovery  is  the  rule,  and 
death  the  o.\coptioii,  apparently  independent  of  the  treatment ;  that 
chloroform^  up  to  this  time.,  has  yielded  the  largest  percentage  of  cum 
in  aoate  tetanus  ;  that  the  true  test  of  a  remedy  for  tetanus  is  itsinfln- 
enoQ  on  the  history  of  tho  disease  :  does  it  cure  cases  in  winch  the  dia- 
Mse  baa  set  in  p^e\^o^s  to  the  ninth  day?  does  it  fail  in  cases  whose 
duratioQ  exceeds  fourteen  days  ?  and  that  no  agent^  tried  by  these  tests, 
ba«  yot  established  its  claims  as  a  true  remedy  for  tetanus.*' 

It  is,  perhaps,  scarcely  neoossary  to  aay  that  I  fully  accord  with 
these  opinions. 

Judging  from  its  effects  upon  the  spinal  cord,  it  was  supposed  by 
Mr.  Morgan  that  woorara  injected  into  the  blood  might  prove  efficacious 
In  tetanus*  Experience,  however,  has  not  continucHi  this  view  ;  andtlie 
researches  of  Dr.  Cowling  show  that  it  is  one  of  the  most  inefficient  of 
remedies. 

In  a  case  which  was  under  my  charge  fifteen  years  ago,  when  l  was 
one  of  the  surgeons  of  the  Baltimore  Inlirmarv,  I  injected  oorroval— « 
remedy  wldch  the  investigations  of  Dr.  Mitchell  and  myself  had  proved 
to  be  antagonistic  to  strychnia — into  the  bloods  The  patient,  a  ooloced 
boy,  became  affected  with  tetanus  two  days  after  his  ann  bad  been  am* 
pQtated  by  my  friend  and  colleague  Prof.  Nathan  IL  Smith.  Cannabis 
Indioa,  morphia,  and  chloroform,  bad  been  used  without  effect,  when  at 
my  request  Prof.  Smith  turned  the  case  over  to  mo,  in  ordtT  that  cor- 
roval  might  be  adiuiuistored.  Two  drops  of  a  strong  solution  of  the 
substance  in  water  were  injected  into  the  cellular  tissue  of  the  forearm. 
At  the  time  the  pulse  was  160,  and  the  respirations  about  75.  There 
wsa  very  decided  opisthotonos.  In  three  minutes  the  pulse  hud  fallen 
lo  lyZ*  Two  more  drops  were  then  injected,  and  the  pulse  fell  to  144* 
Aa  it  soon  rose  again,  two  moro  drops  were  injected,  when  it  fell  to 
132,  and  the  respiratioos  to  64.  The  spasms  still  continuing,  two  mora 
drops  were  injected.  In  five  minutes  the  pulse  began  to  decline  rap- 
idly, and  in  ten  minutes  had  fallen  to  90.  At  this  time  the  patient  had 
m  violent  tetaiuo  spasm,  and  during  its  continuance  tlm  pulse  beoftme 
Inlermilteut.  It  then  rapidly  went  down  to  40,  tht*n  to  .'}U,  and  durtPg 
«  TioU»nt  spasm  the  patient  died.  From  this  record  it  will  be  seen  that 
at  no  time  did  the  corroval  exercise  the  least  effect  over  tho  disease** 

«  ^  Trattmstic  Tetimtu ;  Inoculttion  with  Oorraval ;  Dcatk,**  b/  Edwmrd  MUhaiUaad, 
v.  r> ,  Rcuuclmt  Phrtiaftn  iit  the  BalUmora  laAmaarr.  la  JfoFyCsstf  mtd  VirfMa  MtM- 
«f  j0umai,  JMOarr,  1961,  p»  18. 
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A8  I  have  stated^  three  successful  cases  have  oceurrcd  in  my  prac- 
tice. One  of  these  I  saw  in  consultation  with  Dr.  J.  Lewis  8mitfa,  of 
this  city.  It  was  traumatic,  and  had  ensued  two  weeks  after  a  wound 
of  the  foot  by  a  nail.  The  patient  was  treated  by  cannabis  Indioa,  and 
the  persistent  application  of  ice  to  the  spine.  The  spasms  were  greatly 
lessened  in  force  and  frequency,  and  recovery  took  place  within  two. 
weeks.  Another,  which  was  also  traumatic  and  acute — that  is,  making 
its  appeanince  within  nine  days  after  the  injury — was  treated  aocord- 
ing^  to  the  same  plan,  and  recovered  in  sixteen  days,  though  the  jaw* 

remained  stiff  for  several  weeks  afterward.     The  wound  was  caused  b? 

• 

an  ice-pick  being  accidentally  thrust  through  the  hand.  Tlie  third  cas« 
was  that  of  an  eminent  musician  of  this  city,  who,  while  drilling  with 
the  regiment  to  which  he  belonged,  injured  his  thumb  with  a  splinter 
from  the  stock  of  his  ritie.  The  first  evidence  of  tetanus  appeared  on 
the  twelfth  day.  The  attack  was  not  very  severe.  I  administered  the 
extract  of  cannabis  Indiea  (Squires's)  in  doses  of  half  a  grain  every  two 
hours,  and  kept  up  the  application  of  ice  to  the  spine  continuously  for 
six  days.  There  were  several  violent  spasms  during  this  period,  and 
the  opisthotonos  was  well  marked.  At  the  end  of  a  week  the  cannabis 
Indiea  w^as  omitted  for  a  day,  but,  tlic  spasms  becoming  more  frequent 
and  severe,  it  was  resumed  as  before,  and  continued  with  tolerable  regu- 
larity for  ten  days  longer.  During  this  period  there  were  but  two 
spasms,  and  the  opisthotonos  became  less.  It  was  then  gradually  di- 
minished, and  on  the  twenty-fifth  day  was  left  off  altogether,  the  patient 
being  convalescent. 

1  am  disposed  to  think  that,  whatever  internal  medication  be  adopt- 
ed, the  application  of  ice  to  the  spine  is  a  measure  which  should  always 
fonn  a  feature  of  the  treatment. 


IV, 


INFLAMMATION    OF   THE    ANTKRIOE   COLUMNS   OF   THE   SPINAL   COIU> 
(SCLEKOSIS    OF  TIIE   COLUMNS   OF  TCKCK), 

Ttirck  *  has  shown  that  the  anterior  columns  of  the  spinal  cord  iw 
subject  to  a  chronic  inflammation  such  as  is  now  known  under  the  ntme 
of  sclerosis.  In  the  cases  which  he  described  the  morbid  process  i»* 
volved  symmetrically  a  small  region  on  each  side  of  the  anterior  modim 
fissure — that  part  which  is  designated  the  column  of  Turck.  V 
scopical  examination  showed  proliferation  of  the  neuroglia,  w^ith  -i 
eration  of  the  true  nerve-eloments. 


'  '^  Ucber  Degefneration  einstjlner  Rrtckenmnrkastrjinge,  welche  iich  oboe  privdn 
Kmnkheit  dca  Gehlmea  oder  Ruckenmftrka  entwlckelt,"  **  Sitznngsbcrichtf  def  Kill* 
Uchen  Acattemie  der  WisAeuschaltcii,"  Mat  oaL  CI,  1856,  p.  IIS. 
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Tbe  oourso  of  the  disease,  the  symptoms,  causes,  etc.,  together  with 
the  morbid  anatomy  and  patholog-y,  do  not  differ  essentially  from  the  oor- 
responduig  affection  of  the  lateral  columns  which  is  more  frequent  and 
is  more  thoroughly  understood.  Our  present  knowledge  leads  us  to  the 
iniereDcc  that  the  columns  of  Tiirck  are  in  function  similar  to  the  lateral 
eolimi&s.  The  number  of  cases  in  which  they  have  been  found  altered 
U  «8  y«t  small,  and  they  have  not  been  very  thoroughly  worked  up. 
In  some  cases  they  have  been  sclerosed  in  conjunction  with  a  Uke  con* 
dltion  of  the  lateral  columns* 

I  ahail,  therefore,  pass  at  once  to  the  oonsidoration  of  the  next  divia- 
ioD  of  the  subject* 

V. 

lATIOW  OF  THE  LATBBAL  COLrMNS  OF  THE  SPIXAL  COKD  ;  firASTiO 
BnHAL  PABALYStS  (fRIMAKY  SYHXBTRICAL  LATEBAL  SCLEBOSlg). 

Tftrok,'  who,  as  we  have  seen,  demonstrated  the  fact  that  the  ante- 
rior columns  of  the  cord  could  be  the  primary  seat  of  sclerosis  without 
any  other  region  participating  in  the  lesion,  also  showed  that  the  lateral 
eoiumus  could  be  similarly  affected.  Ttirck^s  investigations  were  al- 
lowed to  remain  scarcely  noticed  for  ten  years,  when  Charcot  *  made 
like  observations  and  since  then  has  aided  in  establishing  it  as  a  db- 
Unct  pathological  condition. 

Symptoms. — ^The  chief  phenomena  of  the  disease  under  considera- 
tion arc  paralysis  and  contraction  of  the  affected  limbs*.  The  lower  ex- 
tremities are,  more  than  the  upper,  liable  to  be  the  seat  of  these  symp- 
loma.  'Hie  loss  of  power  is  very  gradual,  and  there  is  no  atrophy  be- 
y<md  the  general  emaciation  consequent  upon  diminished  use  of  the 
mtuclee.  Sensibility  is  not  in  general  affected,  but  in  some  cases  there 
is  more  or  less  pain  in  the  paretic  limbs  and  in  the  baek  Bear  the  seat 
of  the  disease. 

The  paralysis  is  rarely  complete.  At  first  the  patient  merely  tires 
iBore  readily,  slight  exertion  fatigues  him,  and  this  is  especially  noticed 
in  the  muscles  which  flex  the  leg  upon  the  thighs,  and  the  consequent 
sensation  of  weariness  is  experienced  in  the  popliteal  spaco.  Some- 
times it  is  shown  in  the  sudden  relaxation  of  the  extensor  nmscles  of 
the  leg  and  the  fall  of  the  patient  thereby;  at  others,  in  the  fact  that 
the  extensors  of  the  foot  become  weak,  allowing  the  toes  to  drop,  and 
hciioe  causing  stumbling.  The  gait  then  becomes  oharacteristio«  Owing 
to  the  fact  that  the  patient^s  extensor  muscles  are  weak,  he  is  unable  to 
lift  the  feet  high  enough  to  cause  them  to  clear  the  ground,  and  henoe 
he  tlirows  them  out  by  means  of  the  abductor  muscles  of  the  thigh,  and 
s  them  to  describe  an  arc  of  a  circle.     Tlien  in  putting  thefln 


)  Op  Wt,  p.  Ill 
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down  the  heel  strikes  tlie  ground  a  longer  time  before  the  sole  than 
does  in  the  natural  gait^  and  hence  the  foot  comes  down  with  a  jerking 
motion.  This  is  the  ordinary  manner  of  walking  practised  by  a  person 
affected  with  the  disease  under  notice.  In  another  form  of  locomotion, 
tlie  body  is  moved  laterally  on  the  thighs,  first  to  one  side  and  then  to 
the  other,  in  such  a  way  as  to  cause  the  feet  to  be  raised  high  enough 
without  the  complete  action  of  the  extensor  muscles.  The  gait  is  there- 
fore similar  to  that  of  a  duck,  or  of  a  woman  with  a  very  wide  pelvjn 
The  motion  of  the  body  is  almost  serpentine,  and  the  feet  glide  over 
the  ground  barely  lifted  high  enough  to  avoid  contact. 

Jn  both  tlie  methods  of  walking  the  patient  requires  support.  At 
first  a  cane  answers,  then  he  comes  to  crutches,  and  eventually  the  os* 
sistance  of  an  attendant  becomes  oecessary. 

As  a  consequence  of  the  paralysis,  and  the  contractions  which  event- 
ually ensue,  the  movements  are  often  complicated  and  sometimes  ren- 
dered impossible  by  the  legs  becoming  interlocked  at  every  attempt  to 
walk.  In  a  patient  from  Connecticut  under  my  care,  not  long  since, 
this  difijculty  was  a  very  prominent  feature,  and  though  the  muscles  of 
flexion  and  extennion  were  suiliciently  strong  to  allow  of  bis  walkings 
those  which  abduct  the  thighs  were  so  materially  paralyzed,  and  the 
adductors  were  so  greatly  contracted,  as  to  produce  the  conditioo 
mentioned. 

Reflex  movements,  bo  far  from  being  lessened,  are  generally  exalted ; 
and  this  ia  especially  true  of  the  "  tendon  reflex,"  as  exhibited  when  one 
leg  is  crossed  over  the  other  and  a  smart  blow  given  with  the  eilgv  iff 
the  hand  over  the  tendon  of  the  quadriceps  extensor,  just  below  the  pa- 
tella. The  leg  is  suddenly  extended,  und  bounds  much  higher  thim  it 
normally  does  under  like  excitation.  The  electric  contractUily  •»£  tlit' 
muscles  remain^  unimpaired. 

Sometimes  the  contractions,  which  are  so  prominent  a  feature^  relu^ 
but  they  again  supervene,  and  generally  persist  with  more  or  leif 
intensity  till  the  closing  stages  of  the  disease,  when  the  powder  of  iht 
cord  becoming  exhausted  entirely,  and  all  the  mnscles  being  pamlywd, 
the  spasmodic  action  ceases. 

A  very  remarkable  case  is  one  reported  by  Charcot,*  of  a  vonufl 
w^ho,  after  several  hysterical  attacks,  was  seized,  after  having  heen 
greatly  frightened,  with  a  violent  paroxysm  of  hysteria,  whioh  cm 
soon  followed  by  a  general  trembling,  accompanied  by  a  weakne«  of 
the  limbs.  At  the  end  of  a  month  the  feebleness  was  such  that  sbc 
eouM  not  leave  her  bed.  About  the  same  time  the  trembling  cea8f«l 
but  was  succeeded  by  a  contraction  which  affected  at  first  the  extwifli' 
ties  of  the  left  side,  but  in  the  course  of  three  weeks  involved  tbo8«  of 
the  right  side  also.     The  neck  also  became  rigid, 

^  Cited  by  Bouroevillc,  ''De  1a  ooatraction  hystfirique  p«rmaaente,*'  ParU,  1873,  p.  7" 
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All  these  phenomena  persisted,  they  even  increased  so  that  in  thf 
early  part  of  1850  she  was  admitted  into  the  Charite. 

At  that  time  she  was  confined  to  her  bed  in  the  dorsal  decubitus, 
not  being  able  to  move  her  Umbs.  Her  general  health  was  good,  and 
her  cerebral  functions  were  normal.  The  muscles  of  the  neck  were 
painful  and  stiff.  The  skin  on  the  left  anterior  part  of  the  thorax  was 
hypertesthctic,  the  condition  being  exactly  bounded  by  the  median  line, 
*rhe  tactile  sensibility  was  a  little  obtuse  in  the  left  superior  extremity, 
but  the  sensibility  to  pain  was  exaggerated*  The  muscular  sensibility 
dfo  more  marked  than  in  the  nonnal  state. 
•'OTto  superior  extremities  were  strongly  contracted;  the  forcArm  was 
ftexed  on  the  ann,  and  the  fingers  were  also  strongly  flexed.  Attempts 
_  mftde  to  extend  the  limbs  were  only  partially  successful  and  caused 
B  pmn*  The  contracted  muscles  were  the  seat  of  continuous  spontaneous 
Hta||li8^  and  from  time  to  time  sudden  movements  took  place  in  these 
HHmbers,  either  spontaneously  or  as  a  oonsequenoe  of  reflex  action. 
Neither  of  these  limbs  could  be  moved  by  voluntary  power. 

I        The   trunk   was   rigid  and   its  muscles   were  painful   to   pressure. 
Preasur©  on  the  cervical  regfion  of  the  skin  also  caused  pain* 
Both  inferior  extremities  were  also  strongly  flexed.      Pressure  on 
the  muscles  caused  pain,  and  there  were  also  darting  pains  through  these 
limbs. 

The  case  was  regarded  as  one  of  hysteria.     The  patient  remained  in 

I  the  hospital  two  years,  and  left  in  about  the  same  state  as  when  she 
aiterad.  Subsequently  the  symptoms  almost  entirely  disappeared, 
nothing  remaining  but  a  weakness  of  the  lower  extremities  and  a  slight 
degree  of  contraction  of  the  upper.  But  in  1855  she  had  another  hys- 
tertcai  attack,  and  this  was  followed  by  a  return  of  the  former  condi- 
tion. 
lo  1856  she  entered  the  Salp^tn^re,  and  in  1862  her  ease  wa«  studied 
hf  M«  Charooi.  The  symptoms  were  similar  to  those  which  have  been 
dMoribed,  though  even  more  pronounced.  In  1864  she  died  during  an 
sltaele  of  erysipelas. 

Hie  post-mortem  examination  showe<l  the  essential  lesion  to  consist 
of  Mlerofiifl  of  the  lateral  column  from  the  medulla  oblongata  to  thu 
lower  boondftiy  of  the  lumbar  enlargement.  The  gray  matter  wm 
fcadthy  throughout. 

A  study  of  this  case  shows  that  the  principal  lymptoms  of  primary 
symmetrical  lateral  sclerosis  are  as  Ttirck  described  them  in  his  memoir 
— paralysis,  contractions,  and  pain  in  the  back  and  limbs, 

OaoWB. — ^The  causes  of  the  disease  are  probably  similar  to  thoee  pro. 
diKfiif^  so  many  other  spinal  affections— ootd,  dampne^  over-exertion, 
typliilia.     Nothing  very  definite  is  known  on  the  subject. 

IMlflliOiif . — ^The  elements  of  the  diagnosis  of  primary  symmetrica) 
lateral  aelerosia  of  the  spinal  cord  are  the  presence  of  contractions  with 
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paralysis  but  without  atropliy,  jind  the  absence  of  any  organic 
of  the  brain  or  superior  part  of  the  cord  (bulb)  which  could  give  ri; 
the  condition  as  a  secondary  disorder.  It  must,  however,  be  borne  in 
mind  that  coDtractions  are  the  expression  of  degeneration  of  the  lateral 
oolumns.  It  is  only  by  attention  to  tlie  clinical  history  of  the  case  that 
we  can  ascertain  whether  the  lesion  is  primary  or  secondary, 

Tho  distinction  between  the  disease  in  question  and  progressive 
muscular  atrophy  is  so  clear  as  scarcely  to  require  comment,  and  from 
amyotrophic  lateral  spina!  sclerosis,  the  absence  of  atrophy  and  its  ac- 
companiments, and  of  a  tendency  to  attack  the  nuclei  of  the  bulbar 
nerves,  will  serve  to  make  the  discrimi nation. 

It  has  more  affinities,  so  far  as  its  symptoms  are  concerned,  with 
chronic  spinal  meningitis,  multiple  spinal  sclerosis,  and  with  tumors 
which,  by  their  pressure  on  the  cord,  may  give  rise  to  very  similar  phe- 
nomena to  those  exhibited  in  lateral  sclerosis,  I  am  afraid  the  difficul- 
ties of  making  a  diagnosis  between  it  and  these  affections  ajre,  in  the 
present  state  of  our  knowledge,  almost  insurmountable.  I  know  of  do 
sure  signs  by  which  the  discrimination  can  be  made. 

Prognosis. — ^Although  remissions  may  take  place,  the  prospect  of  so 
entire  cure  is  not  very  great.  The  progress  of  the  disease  is^  however, 
alow  in  the  majority  of  cases,  and  its  course  may,  I  am  satisfied,  be  n?3- 
terially  retarded  if  not  altogether  arrested  in  some  cases. 

Morbid  Anatomy  and  Fatholofcy- — Turck  was  the  first  to  a^Mai&u 

sclerosis  of  the  lateral  columns  with  a  definite  set  of  symptoms.  Id 
three  of  the  cases  of  the  twelve  on  which  his  memoir  is  based  he  found 
these  regions  of  the  cord  the  seat  of  symmetrical  sclerosis.  It  has  beeti 
very  definitely  settled  that  the  lateral  columns  are,  in  embryonic  lif<^ 
anatomically  distinct  from  the  rest  of  the  cord ;  and,  though  in  the  pro- 
cess of  development  this  anatomical  separation  is  apparently  lost,  pathol- 
ogy shows  us  that  it  in  reality  exists. 

Charcot,'  in  considering  this  subject,  calls  attention  to  the  fact  thit 
transverso  sections  of  the  cord  in  cases  of  primary  symmetrical  lat€t«l 
sclerosis  made  through  the  cervical  enlargement  show  that  the  alteit- 
tion  embraces  a  greater  extent  of  the  cord  than  when  any  other  part  i» 
affected.  Thus,  when  the  region  in  question  is  the  seat  of  the  lewoa 
the  sclerosis  extends  anteriorly  as  far  as,  and  even  beyond,  the  exteniii 
angle  of  the  anterior  horn,  while  posteriorly  it  almost  encroaches  M 
the  posterior  tract  of  gray  matter.  On  the  outside  it  is  always  sepa- 
rated from  the  cortical  layer  by  a  tract  of  white  tissue  which  nsoiaiitf 
intact. 

In  Fig,  73  is  represented  a  transverse  section  of  the  cord  inaoe 
through  the  cervical  enlargement,  a  denotes  the  sclerosed  portion  ei 
tending  beyond  the  external  angle  of  the  anterior  tract  of  gray  mattw 
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phltig  to  the  posterior  tract  bt?hind,  and  separated  from  the  cortex 
ji  layer  of  unaltered  whito  substance. 


Via.  T8. 


F*0.  T4. 


FUk.  Tft. 


In  the  dorsal  region  the  lesion  h  more  circumscribed,  as  is  readily 
from  an  examination  of  Fig.  74,  which  represents  a  section  of  the 
rd  throu^jh  the  midille  of  that  part.  In  front  it  scarcely  reachea 
the  posterior  bainidary  of  the  anterior  tract  of  gray  matter.  An  in  the 
section  jost  described,  the  sclerosed  portion  does  not  extend  to  the  C'^r- 
tical  Liver  of  the  cord. 

In  the  lumbar  region  the  lewion  is  still  less  extensive*  occupying 
only  about  a  quarter  of  the  area  of  the  lateral  columns.  Unlike  the 
lesion  in  the  cervical  and  dorsal  regions,  it  touches  the  cortical  Uyer 
of  the  cord  (Fig.  75). 

Finally,  in  those  cases  in  which  the  morbid  prtKJCss  extends  to  the 
medulla  oblongata,  we  fimi  it  seated  in  the  anterior  pyramids,  not  in 
the  nuclei  of  the  bulbar  nerves,  as  in  cases  of  amyotrophic  lateral  spi- 
oaI  sclerosis  to  be  pre^^ently  coiuiidered.     Fig.  70  represents  a  trans- 

Fmi  t«. 


U        !!>' 
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#^etton  of  the  medulla  oblongata  through  the  middle  part  of  the 
Wlies  ;  A  -1,  the  anterior  pyramids  in  a  state  of  sclerosis* 
In  primary  symmetrical  lateral  sclero^Ls,  the  initial  i>tage,  as  in 
other  inflammatt)ry  affections  of  the  spinal  cord,  whether  acute  or 
chronic,  is  probably  congestion. 

Treatment — In  the  early  period  of  the  disease  large  doses  of  ergot 

will    rarely  fail  t*>  be  of  service.     I  have  several  times  succeeded  in 

relieving  the  paralysis  and  arresting  the  spasms  of  the  limbs  io  cases 

ft    presenting  all  the  initial  phenomena  of  lateral  sclerosis,  by  the  persistent 

I    and  free  use  of  this  remedy.     Bat  to  be  efficacious  it  must  bo  given  in 
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the  very  first  sla^e,  before  the  paralysis  becomes  extreme,  or  permaoent 
oontractions  arc  present,  A  drachm  of  the  fiuid-extract  three  times  a 
day  is  the  smallest  dose  likely  to  prove  efficacious. 

If  there  is  reason  to  suspect  the  influence  of  syphilis  in  produciflg 
the  disease,  the  iodide  of  potassium  in  largo  and  jE^radually-increasing 
doses  should  be  administered,  Charcot  and  Gombault  *  have  proved 
the  existence  of  disseminated  sclerosis  of  the  cord  in  a  woman  affected 
with  syphilis,  and  there  is  of  course  reason  to  believe  that  the  diffused 
form  such  as  that  now  under  consideration  may  have  a  like  origin. 

In  such  cases  mercurj^  may  also  be  given,  preferably  in  the  form  of 
the  bichloride^  with  the  iodide  of  potassium* 

Later,  no  treatment  is,  so  far  as  we  know,  calculated  to  materially 
arrest  tbe  progress  of  the  disease.  I  have  employed  the  chloride  of 
barium,  with  apparently  some  temporary  advantage.  Nitrate  of  silver 
and  cod-liver  oil  have  also  occasionally  improved  the  strength  of  the 
patient  and  lessened  the  rigidity  ol  the  contractions,  but  only  for  a  short 
time;  and  the  primary  uninterrupted  galvanic  current  to  the  spinal  col- 
umn and  the  contracted  muscles  hiis  also  provt.*d  serviceable  iu  the  stmt 
way  and  to  a  like  extent. 

Up  to  quite  a  recent  period  I  had  never  derived  any  benefit  in  cases 
of  lateral  sclerosis  from  counter-irritation,  but  I  am  disposed  to  tbink  from 
some  late  experience  that  the  actual  cautery,  appHedon  each  side  of  the 
spinous  processes  throughout  the  entire  length  of  the  vertebral  ooliinm 
and  frequently  repeated,  is  usefuL 

For  the  relief  of  pain,  morphia  may  be  administered,  or  what  is  I 
think  preferable,  as  it  does  not  appear  to  be  an  excitant  of  the  cord,  oo* 
deine.     Half  a  grain  or  more  may  be  given  as  required* 

Hypodermic  injections  of  atropia,  beginning  with  the  one  hundf^ 
and  twentieth  of  a  grain  and  increasing  gradually,  are  beneficial  io 
mitigating  the  spasms  of  the  muscles. 
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For  the  recognition  of  this  affection  and  the  patho-anatondcal  datJ 
relative  to  its  identity,  we  are  indebted  to  Charcot,  W'ho^  w  ith  his  cu»* 
ternary  ability,  has  presented  a  mass  of  facts  abundantly  suatainiag 
hia  views  in  regard  to  its  autonomy.  Cases  exhibiting  the  phesoineiu 
of  amyotrophic  lateral  spinal  sclerosis  were  noticed,  and  their  det^ili 
published  before  he  enunciated  his  doctrines  on  the  subject;  but  tbe  J** 

^  "  Note  aur  une  cas  des  ISsiona  dis8^mm£«i  dea  centres  nerretix  obeerv^  Am  >* 
Ibmne  sjphilitifiuc/'  Archive  4e phyHaloffif,  1873,  p.  14S. 
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UtioM  of  the  lesions  to  the  symptoms  were  not  known  prevtaus  to  his 
obseirations. 

Symptoms* — The  first  symptom  to  make  its  appearance  in  the  affec- 
tion under  notice  is  paralysis^  wliich  occurs  ordinarily  gradually,  ad* 
vances  steadily,  and  may  involve  at  the  same  lime  one  or  more  of  the 
limbs.  Generally  atrophy  ensues  soon  after  the  appearance  of  the  pa- 
ralysis, and,  as  in  infantile  spinal  paralysis,  and  the  spinal  paralysis  of 
mdults,  involves  whole  groups  of  muscles  at  once — not  the  individual 
tuuseles  in  succession,  as  in  progressive  muscular  atrophy. 

After  a  time  the  morbid  process  in  its  ascending  course  reaches  the 
tnedulla  oblongata,  and,  thus  implicating  the  nuclei  of  the  facial,  spinal 
Hceessory  hypoglossal,  and  pneumogastric  nerves,  especially  the  two 
latter,  causes  atrophy  of  the  tongue,  and  many  of  the  other  symp- 
toms met  with  in  progressive  muscular  atrophy  affeoting  these  centres. 
Finally,  death  tfikes  place  from  interruption  to  the  processes  of  respira- 
tion and  circulation. 

The  musoles  which  are  the  seat  of  atrophy  are  subject,  as  in  pro* 
^reasive  muscular  atrophy,  to  fibrillary  contractions,  which,  however, 
lAs  in  the  last-named  affection,  precede  the  atrophy,  and  advance  and 
ftttain  their  greatest  development  pari  paMU  with  the  wasting. 

The  electro-muscular  contractility  remabis  unaffected  in  these  mus- 
rict,  which  are  the  seat  of  the  atrophy  so  long  as  any  muscle  remains 
to  contract. 

But  the  feature  which  is  most  characteristic  of  amyotrophic  lateral 
spinal  sclerosis  is  tlio  permanent  contractions  of  which  the  affected 
are  the  seat.  These,  though  in  part  due,  aa  Charcot  *  says,  to  the 
!ysis  of  certain  antagonistic  muHcles,  are  mainly  caused  by  spas- 
ic  contractions  of  the  non-paralyzed  or  partially  paralyzed  muscles, 
that  the  joints  arc  rigidly  flexed.  The  position  assumed  when  the 
briiarm  and  hand  are  the  seat  of  this  deformation,  is  shown  in  Fig.  77. 
fingers  arc  tlrxed  upon  the  palm,  the  thumb  adducted,  and  the  hand 
rongly  bent  upon  the  arm. 
In  the  case  of  a  gentleman  who  came  under  my  obser\'ation  in  Sep- 
r,  1874,  the  position  of  the  left  hand  was  very  similar  to  that 
in  the  figure.  The  arm  was  seraiOexed,  and  the  whole  Uiembcr 
eld  firmly  against  the  waUa  of  the  chest,  by  the  action  of  the  pectoral 
and  latif3iuius  dorsi  muscles.  Any  attempt  to  overoomo  the  oontrao* 
;iiona  was  strongly  resisted  by  the  muscles,  and  caused  very  consider- 
able pain.  The  atrophy  of  the  paralyatcd  musoles  was  well  marked, 
And  fibrillary  contractions  were  easily  excited,  even  if  m.t  present 
when  the  inspection  was  made. 

In  this  case  the  distsase  had  appeared  suddenly  six  months  previous^ 
y,  after  i^xposure  subsequent  to  a  debauch.     The  upper  extremitiei 


^^J'  Ue^om  tar  Nf  nialidiv«  Ju  tjrtiiiiM  nerreai,'*  Sine,  fudculc,  PaHa,  t8T4,  p.  tBi, 
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only  were  affected,  but  there  was,  even  when  I  saw  the  patient,  ii  Utile 
restraint  in  the  movements  of  the  tongue.  I  did  not  see  hinj  agnitij 
but  I  heard  that  death  had  ensued  from  dysentery  three  months  after 


Fia.  TT. 
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his  visit  to  me.     I  also  learned  that  his  tongue  had  become  atrophied, 
and  that  there  was  diOiculty  of  swallowing. 

In  another  case  tlie  contracted  muscles  were  the  pectorals,  and  the 
left  arm  was^  in  eonseciuenco,  ilrawn  strongly  across  the  front  of  the 
chest.     This  patient,  a  man   forty  years  of  age,  was  paralyzed  ia  bolb 
upper  extremities,  but  the  contraction,  when  I  first  saw  him,  wafl  limited, 
as  stated,  to  the  pectoral  muscles.    Ho  visited  me  again  about  six  moDtb 
afterward,  and  then   the  right   upper   extremity  was  also   contncled 
throughout  its  extent.     The  fingers  were  l>ent  on  the  palm  to  such  i 
degree  that  they  could  not  be  opened  by  any  force  which  it  was  5»f«? 
to  apply,  and  pressed  so  strongly  on  the  palm  as  to  cause  pain.    If  X^ 
nails  were  allowed  to  project   beyotid   the  ends  of  the  fingers — and  it 
was  very  difheult   to  keep  them  shoil — ^they  entered  into  the  sida  wd 
caused  painful  sores.    The  hand  was  flexed  on  the  wrist,  the  elbow  Ii*Jf 
bent,  and   the  arm  was  held   firmly  against  the  side  of  the  chest    Al 
the  time  of  the   first  visit  of  this  patient  there  was  no  evidence  of  inj 
alteration  of  the  medulla  oblongata,  but  at  the  scconc  visit  there  wvfC 
several  intlicaiions  of  incipient  bulbar  paralysis.    Deglutition  wa«  eff«?ct' 
ed  with   dit!iruUy»  the   tongue  could  not  be  carried  to   the  roof  of  the 
mouth,  w^as  protruded  only  slightly  uj>on  great  effort  being  made,  *iw 
was  the  seat  of  constant  fibrillary  contractions. 

The  atrophy  of  the  paralyzed  nmsoles  was  well  marked,  and  fibnl- 
lations  were  so  strong  as  to  be  a  source  of  great  discomfort  Va^ 
lower  extremities  were  not  then  involved,  and  the  bladder  and  sphinx 
ters  were  intact.  I  have  not  seen  the  patient  since — now  about  »e«o 
months — and  am  ignorant  of  the  subsequent  course  of  the  disease. 
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The  contractions  are  nut  always  similar,  either  in  eittent  or  strength, 
in  the  corresponding  limbs,  and  they  may  for  a  time,  especially  in  the 
early  stages  of  the  disease,  disappear.  But  they  reappear  later,  and 
tend  to  become  more  and  more  rigid  as  the  affection  advances  ;  still, 
in  the  most  extreme  period  of  the  malady,  as  the  atrophy  becomes  pro- 
nounced, they  disappear  wholly  or  in  part,  there  being  little  if  any 
muscle  left  to  maintain  the  contraction. 

Another  feature  is  a  spasmodio  extension  of  the  paruly/td  limha, 
especially  the  lower,  which  is  most  strongly  marked  as  the  patient  lies 
in  bed  ;  or  the  members  may  be  involuntarily  flexed  and  remain  in  that 
condition  for  several  miuutes  or  longer.  These  movements  are  not  ordi- 
narily accompanied  with  pain,  as  are  those  of  spinal  meningitis,  which 
in  many  respects  they  resemble. 

The  patient  very  generally  experiences  severe  pains  in  the  affected 
limbs,  which  are  aggravated  or  excited  by  pressure  or  traction  in  the 
muscles.  Numbnesa  is  also  usually  present  to  a  greater  or  less  degree, 
but  there  ia  never  complete  aniesthesia. 

A  peculiar  kind  of  tremor  is  sometimes  seen  in  the  limbs,  the  mua^ 
cles  of  which  are  partially  paralyzed  and  atrophied.  This  ia  in  reality 
not  80  much  a  tremor  as  it  is  a  more  extensive  movement,  resembling 
that  which  is  present  in  some  old  cases  of  hemiplegia  from  cerebral 
'Iwemorrhage.  It  is  only,  like  that,  manifested  when  voluntary  move- 
ments are  attempted. 

As  previously  stated,  tlie  disease,  unless  death  ensues  from  some  in- 
tercurrent affection,  eventually  extends  to  the  medulla  oblongata.  In 
Hone  of  my  cases  has  this  ciicumstance  been  present  to  any  marked 
degree  while  the  patients  were  under  my  observation  ;  but  in  two,  as 
we  have  seen,  there  were  indications  of  sneh  extension  when  they 
'passed  from  under  my  notice.  Charcot  states  it  to  be  an  invariable  se- 
qoence,  so  far  as  his  observations  extend,  and  he  sums  up  the  subject 
as  follov%'s  :  The  paralysis  of  t!ie  tongue,  inducing  a  difficulty  of  swal- 
lowing and  of  articulation,  may  cause  a  complete  loss  of  the  power  of 
tpeecb.  The  paralyzed  tongue  presents  very  soon,  in  general,  a  cer- 
tain degree  of  atrophy  ;  it  is  shrunken,  wrinkled,  and  agitated  with 
vermicular  movements- 

The  paralysis  of  the  veil  of  the  palate  makes  the  voice  nasal,  and, 
with  the  laryngeal  paralysis,  renders  the  act  of  deglutition  difficult. 

The  orbicularis  oris  being  paralyzed,  an  alteration  in  the  form  of 
the  countenance  takes  place.  The  mouth  ia  considerably  enlarged 
transversely,  through  the  predominanee  of  the  action  of  the  muscles 
which  are  not  involved.  The  nasodabial  furrows  are  depressed.  The 
symptoms  give  to  the  physiognomy  a  sad  expression.  The  mouth,  es- 
pecially after  laughing  or  weeping,  remains  for  a  long  time  half  open, 
and  allows  the  viscid  saliva  to  flow  continually. 

Finally,  by  reason  of  the  implication  of  the  pneumogaatrics,  grave 
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troubles  of  the  respiration  and  circulation  supervene,  and  cause  the 
death  of  the  patient,  already  weakened  by  insufficient  nourishment. 

In  some  cases  there  are  variations  from  the  ordinarj'  course  of  the 
disease.  It  has  begun  iu  the  lower  extremities  instead  of  the  upper, 
and  ag^aiii  has  been  restricted  in  its  domain  for  a  long  time  to  a  single 
limb  or  to  one  side  of  the  body.  In  two  cases,  according  to  Gliarcot, 
it  has  begim  with  the  bulbar  symptoms,  which  in  general  appear  onlj 
at  the  end.  In  regard  to  such  iustances  as  these  last,  there  is  doubt  of 
their  being  examples  of  amyotrophic  lateral  sclerosis. 

Causes. — Exposure  to  cold  and  dampness  appears  to  be  the  roost 
efficient  exciting  cause  of  the  disease.  In  one  of  Charcot's  ^  cases,  the 
patient,  an  itinerant  showman,  was  exposed  during  a  journey  to  eoM 
and  rain.  The  following  morning  he  was  taken  with  a  chill,  which  wi» 
repeated  thirty-six  hours  afterward,  and  then  he  was  seized  with  pains 
along  the  course  of  the  nerves,  and  in  the  joints  mainly  of  the  uppef 
extrenuties.  Fibrillations  accompanied  them,  and  paralysis  and  atrophy 
soon  followed.  In  the  case  occurring  in  my  own  experience,  the  patieat 
became  intoxicated,  and  wandering  into  the  Central  Park,  lay  all  night 
on  wet  grass,  exposed  to  a  cold,  drizzling  rain.  In  the  morning  he  wgi 
arrested  and  taken  to  the  police  court,  and  sent  to  Bldckwell's  Island  for 
ten  days.  On  his  way  up,  he  was  subjected  t  o  the  influence  of  a  cold  wiiwl, 
which,  blowing  on.  his  wet  clothes,  chilled  him  more  and  raore.  The 
following  morning  ho  was  discharged,  his  friends  having  ascertained 
his  situation  and  paid  his  fine.  But  he  akeady  felt  a  degree  of  we*k- 
ness  in  his  arms,  and  in  the  course  of  a  week  they  were  to  a  gre^t 
extent  deprived  of  motor  power.  Fibrillary  oontractions  wore  present 
from  the  first,  but  there  was  no  pain  anywhere. 

In  the  majority  of  cases  no  cause  can  reasonably  be  assigned.  Then 
appears  to  be  no  hereditary  influence  to  the  disease. 

Diagnosis. — The  diagnosis  of  amyotrophic  lateral  spinal  sclerusuf 
presents  many  features  of  interest,  A  consideration  of  the  es»enti»I 
phenomena  shows  that  they  are  as  follows  : 

1.  Paralysis  occurring  in  symmetrical  parts  of  the  body,  unaccom- 
panied by  anjEstbesia. 

2.  Atrophy  following  the  paralysis,  and  attacking  masses  of  mus* 
des. 

3.  Spasmodic  rigidity,  eventually  leading  to  permanent  cootm- 
tions,  lasting  up  to  the  last  stage  of  the  disease. 

4.  Extension  of  the  affection  to  the  lower  extremities,  and  the  su- 
pervention of  intermittent  and  tonic  contractions  or  rigidity, 

5.  Tlie  implication  of  the  medulla  oblongata,  and  death  in  tho 
course  of  two  or  three  years. 

Thus,  we  see  that  the  affinities  of  amyotrophic  lateral  spinal  «?len> 
us  are  with  spinal  paralysis  of  adults  and  progressive  muscular  alrophj 
*  **  Dtux  CHS  dVtnjphie  maflculaire  progrcBaive,"  Arehimi  de phynoU>gi4^  I8fl9,  p.  W 


m 


AMTOTRDPmC  LATERAL  SPINAL  BOLEROSIS. 


5J)7 


which  latter  disease  it  was  confounded  by  Dumosnil,"  Charcot,'  and 

fps,  up  to  quit©  a  late  period. 

But  the  dilTcr^nces  between  it  and  both  these  dtBeases  are  suf- 
ficiently striking  to  prevent  much  danger  of  confounding  thom.  Thus 
from  spinal  paralysis  of  adults  it  is  discriminiitiHl  by  the  facts  that 
re6ex  excitability  is  not  impaired,  nor  the  electric  excitability  of  the 
moscle  diminished,  as  in  the  former  affection  ;  that  the  atrophy  is  moro 
profound  and  constant;  that  fibrillations  are  present,  and  especially  by 
^h©  existence  of  the  spasmodic  contractions  of  the  limbs  which  form  so 
prominent  a  feature  of  amyotrophic  lateral  spinal  sclerosis. 

From  progressive  muscular  atrophy  the  distinction  can  be  readily 
mude  out.  In  the  facts  that  paralysis  precedes  the  atrophy,  that  the 
wasting  takes  place  in  groups  of  muscles,  and  that  spasmodic  contrac- 
tions occur  in  amyotrophic  lateral  spinal  sclerosis ;  while  in  progres- 
mwe  ntuscolar  atrophy  the  paralysis  is  consequent  on  the  wasting,  the 
mnaelitm  shrink  singly  and  irregvdarly,  fibre  by  fibre,  and  spasmodic  oon* 
tractions  do  not  occur,  we  have  sufRciently  precise  diagnostic  marks  of 
diff»?rence3  between  the  two  affections. 

Prognosis. — There  is  no  case  of  cure  on  record.  The  course  of  the 
disease  b  progressively  onward.  In  the  majority  of  cases  the  fatal  ter* 
mtnation  occurs  within  two  years;  occasionally,  it  is  deferred  for  a  few 
months  longer. 

Morbid  Anatomy  and  Pathology.— As  I  have*  said,  amyotrophic 
Utc'ral  spinal  sclerosis  has,  until  quite  lately,  been  regarded  as,  at  most, 
mn  ©ocentric  form  of  progressive  muscular  atrophy.  It  is  among  the 
reports  of  cases  of  this  affection,  therefore,  that  we  must  search  for 
early  data  relative  to  the  morbid  anatomy  of  the  disease  under  consid- 
er«tion. 

Dumesnil,'  in  1867,  reported  the  details  of  five  cases  of  spinal  disease 
under  the  name  of  progressive  muscular  atrophy,  two  of  which  were, 
mbtodly,  instances  of  amyotrophic  lateral  spinal  sclerosis.     In  both 

these,  symptoms  such  as  have  been  described  were  present,  and,  on 
pcMt-mortem  examination,  lesions  of  the  lateral  columns  and  anterior 
lioms  of  gray  matter  wore  found  to  exist. 

Charcot  and  Joffroy  *  ha\'e  given  with  fullness  of  detail  the  particn* 
)an  of  two  oases  of  amyotrophic  lateral  spinal  paralysis,  in  which  the 
»mortem  examination  was  very  thorough. 


QmMtt*  Mthmadtrir*,  Nn^  i:7,  -J'».  at\  1^67. 

•  **Dva£  Cfti  d'mrophic  mu??    ihiir  >  [ro-.Ti  s^iive  tree  Idsiont  d«  la  lubfltaaoe  gria»  d 
im  liiMam  ftnUro4«t6rauK  <ie  1 1  lu  .  .1.  uiini^r^/*  Arrhi»m  tkpSgthU^  So,  4^  IM%. 

***yoQreaiuE  faiia  rt^laillii  k  U  pitihog«iilu  de  ratropbie  muMulaire  prn^Malr^,* 
Qmmv  MdamtdiUn,  Nm.  27,  29,  SO,  18e7* 

*  **  D««u  OM  d*iitrophio  mti(»ctitiure  progreMtvo  «vee  IMons  d«  la  sahstantw  griae  ii 
IsMitx  iaUro^ltMrmax  de  U  moflk  Apinl^**  Artkiwm  itfhyMop^  18A7. 
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The  first  of  these  is  reported  as  a  c^se  of  prugresbive  um 
atrophy,  especlaliy  marked  in  the  upper  extremities,  with  atrophy  of 
the  muscles  of  the  tongue  and  of  the  orbicularis  oris  and  paralysis  with 
rigidity  of  the  inferior  limbs.  On  post-mortem  examination  the  nerve- 
cells  of  the  anterior  horns  in  the  cervical  and  dorsal  regions  were  found 
atrophied,  while  many  had  disappeared.  In  the  bulb  there  were  atrophy 
and  disappearftnoe  of  the  nerve-cells,  constituting  the  nucleus  of  the 
hypoglossal.  The  anterior  roots  of  the  spinal  nerves  and  the  roots  of 
the  hypoglossal  and  the  facial  were  also  atrophied.  In  addition,  tliere 
was  symmetrical  diffused  sclerosis  of  the  lateral  columns.  In  this  ojiae 
the  bulb  was  affected  after  the  lower  parts  of  the  cord,  and  the  lesion 
of  the  nuclei  of  the  hypoglossal  and  facial  was  of  such  a  natui'O  as  to 
cause  atrophy  of  the  tongue  and  orbicularis-oria  muscle.  The  instance 
was,  therefore,  of  a  typical  character. 

The  second  case  has  already  been  cited  under  another  head  of  thia 
chapter.  It  is  entitled — Progressive  muscular  atrophy  especially  mani- 
fested in  the  upper  extremities;  acute  pains  in  the  limbs  coming  on  in 
paroxysms  j  amesthesia  in  certain  parts  of  the  body  ;  paralysis  with 
rigidity  of  the  inferior  extremities;  lesions  of  the  nerve-cells  of  the 
anterior  horns  of  gray  mattery  centres  of  gray  degeneration  in  the 
posterior  horns;  symmetrical  diffused  sclerosis  of  the  lateral  columns; 
considerable  thickening  of  the  spinal  dura  mater  and  pia  mater  of  the 
cervical  enlargement. 

This  case  was  not  an  uncomplicated  one,  but  still  the  essential 
Wiona  of  the  anterior  horns  of  gray  matter  and  of  tlie  lateral  oolumu* 
are  perceived  to  have  been  present, 

Gombanlt'  reports  the  case  of  a  woman  in  whom  the  symptomi 
were  not  developed  with  any  suddenness,  but  in  whom  there  graduaUy 
supervened  loss  of  power  with  atrophy  and  contractions  in  the  uppCT 
extremities,  then  paralysLs  with  atrophy  in  the  lower  limbs,  and  6nally 
atrophy  of  the  muscles  of  the  tongue  and  lips,  with  dilBculty  of  »w»l» 
lowing,  and  the  other  symptoms  of  glosso-labio-laryBgeal  paralysi*. 
Post-mortem  examination  showed  the  lateral  columns  to  be  symnielH 
cally  sclerosed,  and  in  the  anterior  horns  of  gray  matter  symmetrical 
lesions,  exactly  limited  to  this  region,  and  consisting  of  atrophy,  pig* 
mentary  degeneration,  and  disappearance  of  the  nerve-cells.  In  the 
bulb,  the  nuclei  of  origin  of  the  bulbar  nerves  w^ere  similarly  altered. 

It  is  perceived,  tlierefore,  that  in  amyotrophic  lateral  spinal  aolefO* 
dis  the  essential  lesions  are  seated  symmetrically  in  the  lateral  oolumDi 
and  in  the  anterior  horns  of  gray  matter,  and  that  when  the  morbid 
process  extends — ^as  it  always  does,  if  the  patient  does  not  die  in  the 
moan  time  of  some  intercurrent  afTection — to  the  medulla  oblongata,  it 

'  ''  ScUrose  syxD^triquc  des  cordons  ktSraiix  de  U  mo«Ue  et  dca  pjramidM  tnUiktn 
dans  la  bulbe ;  atropble  dea  cellulea  dea  coraes  abterieitres  d«  la  moellc  ;  fttrojilile  SUft 
Cttlairu  progreAaive;  paralyse  gk>9do-lar>-ug«e,'*  Archive  di pkiftialogit^  1872,  p.  hMlk 
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invades  tlie  Quclei  of  origin  of  the  nerves  wliich  are  afiectod  Id  glogao 
-larjng^l  paralysis.     Tlio  accompanying  woodcut  from  Charcot 
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represents  a  section  of  the  bulb  made  at  the  level  of  the  middle  part 

■  of  the  nucleus  of  the  hypoglossal  \  a  b  io  the  right  of  the  imaginary 
lin©  R  R'  represents  tlie  normal  condition  ;  «,  the  nucleus  of  the  hypo- 
gloasftl  composed  of  abi»ut  thirty  multtpotar  ganglion^cells;  f,  a  vessel 
eifvamsoribing  the  ntjclous;  c»  the  tloor  of  the  fourth  ventricle;  c?,  the 
foMeiciilu*  ttreji ;  A,  nucleus  of  the  pneumogastric.      On  the  left  the 
■   letters  a'  b\  etc.,  represent  the   corresponding  part*:  in  a  rase  of  amyo- 
^^ trophic  lateral  spinal  sclerosis.     It  is  perceived  that  only  five  or  six 
^biU8  exist  in  the  nucleus  of  the  hypoglossal.     The  nucleus  of  the  pneu- 
^^lll0g»<tric  i^s  ou  the  contrary,  normal. 

Now,  it  appears  to  me  that  M.  Charcot  is  wrong  in  considering,  ao 
bo  Apparently  does^  every  case  of  gloseo-labio-laryngeni  ])aralysts  ac- 
compaaittd  by  progressive  musoular  atrrtphy  of  the  inuscles  lownr 
down,  as  one  of  primary  amyotrophic  lateral  spinal  Hclerosis. 

Those  cases  of  glosso-labio-laryngcal  paralysis  which,  at  a  later 
rl,  exhibit  the  phenomena  of  progressive  museular  atrophy  in  the 
muselcs  of  the  upper  extremities  and  of  other  parts  of  the  body  arc,  in 
my  opinion,  not  cases  in  which  there  is  primitive  lesion  of  the  lateral 
columns,  but  examples  of  secondary  degeneration  of  the  cord,  being 
produced  as  a  oonsequence  of  the  superior  lesion. 

Tbo  case  reported  by  Dr.  Hun,'  of  Albany,  is  quoted  by  Charcot  *  as 
an  iDStaaoci  of  amyotrophic  lateral  spinal  sclerosis,  but,  according  to  the 

'  **  LsbM}1o«0<vI«ttrrD|^*itl  Par»lT*K"  Anuriatn  Journal  nf  [nmnihft  1^71,  p.  IW 
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view  above  expressed^  it  was  in  reality  a  case  of  glosso-kbio-lazyogtml 
paralysis  with  secondary  degeneration  of  the  spinal  cord.  The  patient, 
a  man  aged  fifty* eigut,  lirst  noticed  that  the  saliva  dribbled  from  his 
mouth  when  speaking  or  writing.  Shortly  afterward  he  was  conscious 
of  a  difficulty  in  the  pronunciation  of  words,  and  then  there  were  evi- 
dent hesitation  and  deft^ut  iii  the  articulation  of  certain  words,  and  his 
voice  became  nasal. 

A  year  afterward  there  were  complete  loss  of  speech,  difficidty  of 
deglutition — any  effort  at  swallowing  being  attended  with  paroxysms  of 
coughing  and  suflfocation — and  paralysis  of  the  tongue^  which  could  only 
be  protruded  a  quarter  of  an  inch  beyond  the  edge  of  the  teeth.  Hien 
was  partial  loss  of  motion  in  both  arms,  but  no  atrophy. 

A  month  subsequently  it  was  noticed  that  he  dragged  bis  feel  i 
little,  but  he  could  still  walk  alooe  for  a  considerable  distance.  The  pi* 
ralysis  advanced  until  he  was  unable  to  walk,  and  the  difficulty  of  deglu- 
tition increased. 

Wlien  seen  by  Dr.  Hun,  January  4,  1871,  "  he  was  sitting  if)  & 
chair  propped  up  by  pillows,  being  unable  to  lie  down  on  account  of 
dyspnoia  j  complete  loss  of  motion  except  a  little  nodding  of  the  heiid 
and  a  little  movement  of  the  right  hand;  sight  and  hearing  unimpaired; 
speech  entirely  lost;  mouth  partly  open;  and  lips  immovable,  excepts 
slight  twitching  of  the  left  angle  of  the  mouth;  cheeks  Oaccid;  tongue 
completely  paralyzed  and  lying  on  the  floor  of  the  mouth;  respiation 
feeble,  and  occasional  coughing;  pulse  90  per  minute  and  regiikr; 
both  arms  paralyzed  and  slightly  flexed,  and  attempts  to  straighten  tic 
fingers  caused  pain;  lower  extremities  completely  paralyzed,  and  feel 
and  ankles  oedematous  ;  defecation  natural ;  mictuiition  slow  and  fre* 
quent;  attempts  to  swallow  occasioned  distressing  cough  and  sufiocA* 
tion,  and  the  aliments  were  often  rejected  through  the  nose. 

*'  lie  remained  in  this  couditiou  until  the  afternoon  of  the  same  d4r» 
when  an  attempt  to  swallow  some  porridge  brought  on  severe  cougbing 
and  strangling.  At  seven  o'clock  that  evening  he  died  without  a  stru|^ 
gle. 

**  Autopsy  twenty  hours  after  death. 

**  Exierfiid  Appearances, — ^Rigor  mortis  well  marked.  Body  spare 
but  not  emaciated,  no  very  evident  signs  of  muscular  atrophy. 

*'  Mead,* — Scalp  very  dry.  Skull-cap  removed  with  great  difEcultj, 
owing  to  adhesions  of  the  duni  mater,  w^hich  was  torn  in  trying  to  scpft' 
rate  it  from  the  bone.  Dura  mater  very  much  thickened.  Arachnoid 
normal  with  considerable  serous  infiltration  of  the  sub-araehnotde^ 
connective  tissue.  Pia  mater  much  injected.  The  cerebral  substtooO) 
both  cortical  and  medullary,  appeared  to  be  of  normal  color  and  ooostft* 
©noy  but  exceedingly  h^^enemic.  The  following  conditions  of  the 
craniisil  nerves  were  found  :  1.  Olfactory  normal;  2.  Optic  nonaaJ;  3. 
Motor   oculi  normal ;  4.  Patheticus  small ;  5.  Trigeminus,  on  the  lofi 
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fide  flattened,  ^*y>  ^^^  softened;  on  the  right  side  larger  and  very  hy» 
peneinic;  6,  Abducens  atrophied  especially  on  the  left  side;  7.  Facial 
atrophied  and  gray  on  both  gides  ;  8.  Auditory  normal ;  9.  Glossopha- 
ryngeal normal ;  10.  Pneumogastrie  atrophied  on  both  sides;  11»  Spinal 
ftoceasory  much  atrophied  ;  12.  H3'pogloflsal  so  much  atrophied  on 
both  aides  as  to  resemble  mere  threads  or  filaments  of  connective  tissue, 
Th«  corpora  striata  and  optic  thalami  were  normal.  The  cerebellum 
was  Tery  hypenemic,  but  otherwise  presented  nothing  unuHual.  The 
pons  Varolii  and  medulla  oblongata  appeared  to  be  of  firmer  consistency 
than  usual 

**  Spinal  Cord, — Spinal  meninges  much  injected.  The  anterior 
spinal  roots  were  atrophied,  especially  on  the  left  side.  Transverse  seo* 
ttons  of  the  cord  showed  the  anterior  cornua  of  gray  matter^  as  well  as 
the  left  anterior  and  right  lateral  column,  to  be  of  a  dark  rose-color,  as  ii 
fwy  hypenemic, 

•*  Portions  of  the  brain,  cerebellum,  and  spinal  cord  were  immersed  in 
abtoluto  ftloohol^  preparatory  to  making  sections  for  microscopic  exami- 
nation. When  suflSciently  hardened,  thin  sections  were  made,  stained 
with  carmine,  rendered  transparent  with  benzole,  and  mounted  in  bal- 
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"The  sections  of  the  brain  revealed  nothing  abnormal.  The  see* 
lions  of  the  oerebeUum  showed  a  ver}'  hypenemic  condition  of  the  part, 
and  a  granular  degeneration  of  the  large  ganglionic  colls  forming  the 
middle  layer  of  the  corticJil  portion. 

**llurty  sections  were  made  at  various  levels  of  the  medulla  oblon- 
gata, involving  the  roots  and  nuclei  of  implantation  of  the  oranial 
iKprres,  especially  those  of  the  facial  and  hj'poglossal.  Careful  micro- 
scopic examination  of  these  specimens,  with  objectives  %^arying  from 
fifteen  to  nine  hundred  diameters,  demonstrated  that  the  portion  of 
medulla  forming  the  floor  of  the  fourth  ventricle  was  the  seat  of  several 
pAtbological  lesions. 

** There  was  a  decided  hypertrophy  or  overgrowth  of  the  connective 
tiarae,  which  appeared  to  have  encroached  upon  and  to  some  extent 
ivplaced  the  several  groups  of  ganglionic  cells  which  form  the  nuclei  of 
implAOtation  for  the  facial  and  hypoglossal  nerves.  The  Individual 
cells  comprising  tliese  groups  were  separated  from  one  another,  and  in 
many  iustanoeA  had  lost  their  stellute  appearance ;  their  radiating  pro- 
08MW  hATioif  been  destroyed,  so  that  each  cell  remained  isolated  and 
disoOBIiaoled  from  it^  neighbors.  Theee  cells  bad  also  undergone  a  dc- 
geoeistlve  process,  which  in  many  cases  rendered  them  simply  a  collec- 
of  fine  granules,  and  a  deposit  of  brownish-yeliow  pigment  had 
place  to  such  an  extent  as  to  give  the  cells  an  appearance  almost 
(y  similar  to  those  which  are  normally  found  in  the  locus  niger 
of  Soeouiiering ;  they  were  fewer  in  number  than  usual  and  diminutive 
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"  Sections  of  the  cord  made  in  the  cervncal,  dorsal,  and  lumbar  re* 
gions,  showed  a  sclerosis  with  increase  of  the  connective  tissue  in  the 
anterior  and  lateral  columns,  which  was  most  marked  in  the  left  ante- 
rior and  late^ql  columns.  The  multipolar  ganglion  cells,  situated  in  the 
anterior  cornua  of  gray  matter,  were  fewer  in  number  than  usual,  and 
many  of  them  appeared  granular  and  very  much  pigmented." 

As  Dr.  Hun  subsequently  remarks,  there  was  hexe  "a  descending 
degeneration  of  the  motor  tracts  of  the  cord  consecutive  to  a  primary 
lesion  situated  in  the  medulla.  This  is  fully  in  aocordance  with  th« 
views  presented  by  Bouchard  in  his  work  on  secondary  degenerations 
of  the  spinal  cord,  and  accounts  for  the  progressive  paralysis  of  the 
trunk  and  extremities  whicli  follows  the  original  loss  of  motion  in  tbe 
lips,  tongue,  and  palate." 

The  cases  cited  by  M.  Charcot  from  Leyden '  are  similar  in  genenl 
characteristics. 

To  repeat,  glosso-labio-laryngoal  paralysis  is  a  paralysis  without 
atrophy.  Paralysis  and  atrophy  consequent  to  it  of  other  part^  lower 
down,  are  due  to  secondary  degenerations  of  the  cord.  Auiyotr<.)pliio 
lateral  spinal  sclerosis  is  a  paralysis  with  atrophy.  It  has  a  tendency 
to  ascend  and  to  involve  the  nuclei  of  the  bulbar  nerves,  causing  ttte 
atrophy  of  the  muscles  of  tlie  lips,  tongue,  and  palate,  and  accompanied 
with  librillary  contractions,  which  latter  are  not  phenomena  of  giofli^ 
labio-laryngeal  paralysis. 

Such  cases  as  those  of  Hun^  Leyden,  and  others,  as  well  as  several 
which  have  come  under  my  own  experience,  are,  so  far  as  their  lomf^H 
spinal  phenomena  are  concerned,  to  be  classed  not  with  the  protopatliS^I 
but  the  deuteropathic  spinal  amyotrophies  of  Cljarcot,  the  seconcUrr 
spinal  degenerations  of  Bouchard,  to  which  attention  will  be  girofl 
hereafter. 

Even  if  we  adopt  M.  Charcot's  view  that  in  such  cases  there  ii  a 
real  atrophy  of  the  tongue,  which  la  concealed  by  the  hyperplaaia  of 
the  perimysium,  and  the  deposit  of  fat  between  the  muscular  fibreijW* 
could  not  avoid  perceiving  the  diflferonce  between  such  instances  *nd 
those  of  true  progressive  muscular  atrophy  attacking  the  tongue,  M*i 
in  which  there  are  fibriUations,  and  no  interstitial  fat  to  mask  the  Te^ 
itable  condition. 

The  lesions  of  the  musclca  in  aiuyotrophio  lateral  spinal  sclerosis ii« 
similar  to  those  met  with  in  progressive  muscular  atrophy.  The  peri- 
mysium is  increased  in  quantity  and  the  muscular  fibril  Ire  undergo  fitt; 
degeneration  and  atrophy. 

In  considering  the  relation  of  the  phenomena  to  tlie  lesion,  theques- 
tions  to  engage  attention  are  mainly  those  which  have  already  been  sufS- 
dently  dwelt  upon,  when  the  other  affections  characterized  by  pardyss 
and  atrophy  were  under  notice.     One  symptom,  spasmodic  contractioft, 

*  "  Ueber  progress: ve  Lulbiire  PuralyBie;'  JrcMv/ur  Pttichiairit,  Bood  li,  Sw  iH. 
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icomitant  of  primaxy  symmetrical  spinal  sclorosla,  b,  as  has  been 
out  when  that  disease  was  under  consideration,  the  direct  oou- 
'iequexice  of  the  lesion  of  the  lateral  columns. 

Trd&tment* — In  regard  to  a  malady  of  so  hopeless  a  character  as 
amyotropliic  lateral  spinal  sclerosis,  there  is  little  or  nothing  to  say  un- 
ler  this  head.     We  have  no  mcHOs  at  our  command  capable  of  arrest 
the  onward  tendency  of  the  disease. 


VIL 
lTIOn  (sclerosis)    of   the    posterior    eoot-zones   of   tbb 

ftPlKAL  COfiD    (PB0GR£S6ITE   LOCOMOTOR  ATAXIA). 

In  the  former  editions  of  this  work  I  described  locomotor  ataxia 
under  the  designation — based  upon  its  patho-unatomy  as  then  under- 
stood— of  posterior  spinal  sclerosis.  The  recent  investigations  of 
Charcot  and  his  pupils  have,  however,  shown  that  the  morbid  process 
which  givea  rise  to  the  remarkable  group  of  symptoms  known  as  loco- 
motor ataxia,  is  in  reality  situated  in  the  subdivisions  of  the  posterior 
cx>lainnS|  lying  between  the  columns  of  Goll  and  the  posterior  honis  of 
gray  matter,  and  called  the  posterior  root-xones.  In  accordance,  there* 
fore,  with  its  exact  morbid  anatomy,  locomotor  ataxia  should  be 
designated  by  the  term  placed  at  the  head  of  this  section.  But.,  for 
oonveiiicnce,  I  shall  generally  use  the  name  locomotor  ataxia,  and  no 
confusion  can  arise  from  this  course,  so  long  as  we  bear  in  mind  the 
relation  which  it  bears  to  the  more  exact  pathological  designation, 

Althotigh  other  writers,  and  especially  Romberg,'  had  described  a 
fiaease  answering  to  that  now  generally  known  as  locomotor  ataxia,  we 
are  mainly  indebted  to  Duuheimo*  for  giving  a  full  and  distinct  ac- 
count of  an  afFeetion  which,  before  his  studies,  had  scarcely  attracted 
attention.  Since  then,  the  morbid  anatomy,  the  pathology,  and  the 
lynptomatotogy,  have  been  so  thoroughly  studied  by  Charcot,  Pi^^Tf^ii 
Westphai,  and  others,  whose  labors  will  bo  presently  more  specifics  lly 
r«fern»d  to,  that  the  disease  in  question  may  be  said,  with  truth,  to  be 
ooe  of  the  most  thoroughly  understood  in  the  whole  range  of  medical 


^fnptOIBB. — Locomotor  ataxia  has  no  uniform  st't  of  initial  svinp* 
tctltt.  Sometimes  it  begins  with  dull,  heavy  pains  in  the  small  of  thft 
back  or  otiier  part  of  the  spinal  column,  which  are  very  soon  followed 
by  aharp,  eleotric*lik©  pains,  which  shoot  down  the  limbs  along  th« 
oocuae  of  the  nerves,  and  which  are  very  generally  taken  by  the  patient 
lor  twinges  of  neuralgia  or  rheumatism  ;  or  it  may  be  first  manifested 

'*Lilirbu<>h  Aft  NrrTi*nkrankhdten,**  B«rltn,  IS4C;  dao,  **8fdMih«iu  Sode^ 
Tlllislilllili  "  I^Txfon,  m5H, 

•  "*  Dt  !  ice  prngrtMtve,'*  Arekivta  OhOratm  A  JOdMiM,  18B8 ;  s1m| 

•Dtribct  ./'Pariiw  1861. 
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by  a  feeling  of  constriction  around  the  body  like  that  which  ts  so 
raon  in  acute  myelitis* 

Again^  the  first  symptoms  are  cerebral,  and  ma}'^  consist  of  attaclis 
of  vertigo,  pains  either  in  the  front  or  back  of  the  head,  epileptic  fits, 
disturbances  of  vision,  such  as  diplopia,  ptosis,  and  defective  accom- 
modation. In  this  form  the  pupils  are  contracted  often  to  mere  points, 
or  occasionally  thej^  will  be  found  to  be,  one  contracted,  and  th*»  otlur 
dilated. 

At  other  times  the  stomach  and  bowels  are  disordered  ;  vomitiug  i& 
frequent,  and  there  may  be  diarrhtiea  or  obstinate  constipation.  Or, 
finally,  the  initial  phenomena  may  be  connected  with  the  sensibility, 
giving  rise  to  anK^sthesia,  and  the  various  abnormal  sensations  con- 
nected therewith. 

In  vrhatever  way  it  may  begin,  locomotor  ataxia  is  soon  chiefly 
manifested  by  disorders  of  motility,  but  inquiry  reveals  the  fact  thit 
these  are  in  reality  secondary,  being  dependent  upon  the  diminished 
sensibility  which  always  exists.  As  this  is  the  essential  feature  of  the 
disease,  I  propose  to  inquire  into  its  characteristics  at  some  length* 

If  the  lesion,  as  it  usually  does,  exists  in  the  dorao-lumbar  region  of 
the  cord,  the  first  evidences  of  annesthesia  or  of  perverted  seosibilitj 
are  noticed  in  the  feet.  A  common  feeling  is  as  if  the  toes  are  too 
large  for  the  shoe,  or  as  if  pieces  of  some  plastic  material  are  between 
them.  Sometimes  there  are  burning  pains  in  the  soles  of  the  feet,  and 
very  generally  **  pins  and  needles "  and  other  forms  of  numbneaa.  A 
curious  symptom  is  that,  not  only  is  the  sensibility  lessened,  but  the 
transmission  of  sensitive  impressions  to  the  brain  does  not  take  pl*« 
with  the  normal  degree  of  activity.  I  have  noticed  this  phenomenon  m 
rather  more  than  half  the  cases  that  have  come  under  my  observation. 
In  a  lady,  now  a  patient,  a  pin  stuck  into  the  oalf  of  the  leg  is  not  felt 
for  fourteen  seconds  on  the  right  side  and  sixteen  on  the  left.  In  i 
patient  with  posterior  spinal  sclerosis,  under  treatment  in  the  New 
York  State  Hospital  for  Diseases  of  the  Nervous  System,  if  the  fe^t  were 
put  into  hot  water  tlie  sensation  was  not  felt  for  almost  three  minute. 
As  he  said,  **  My  feet  might  be  scalded  till  the  flesh  dropped  off  and  1 
would  not  know  it  till  the  mischief  was  done.  Then  1  should  feel  it 
sharply."  The  explanation  of  this  symptom  is  to  be  found  in  the  Uci 
that  the  conducting  power  of  the  posterior  columns  is  lessened  by  tli6 
lesion,  and  hence  the  brain  does  not  receive  in  the  usual  time  the  ira- 
prossioos  made  upon  the  nerves. 

The  ability  to  feel  pain  is  therefore  diminished,  but  there  is,  besideij 
a  marked  abatement  of  the  tactile  sensibility.  The  extent  of  this  CM 
only  be  accurately  measured  by  the  ^sthesiometer.  When  this  iostm* 
ment  is  used,  w^e  find  that  the  two  points  can  be  widely  separated  and 
a  single  impression  only  be  felt  on  parts  of  the  body  which  in  the  nor- 
mal condition  would  give  the  sensation  of  two  points  at  a  much  leif 
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distance  apart.  A  gentlemaa  from  Virginia  consulted  me  recently,  in 
whom  I  diagnosticated  locomotor  ataxia,  and  who,  instead  of  being  able 
to  perceive  tlie  two  points  with  the  end  of  the  index-finger,  when  the 
twelfth  of  an  inch  apart,  could  feel  but  one  point,  though  the  two  were 
separated  to  the  extent  of  an  inch  and  a  half.  Sometimes,  even  in  the 
early  stages  of  the  diBoase,  the  loss  of  sensibility  is  so  gre-at  that  the 
patient  hardly  feels  the  points  at  all. 

This  loss  of  sensibility  gives  rise  to  some  curious  sensations,  espe- 
cially in  the  soleis  of  the  feet.  These  are  usually  such  as  might  be  pro- 
duced by  the  interposition  of  some  substance  between  the  foot  and  the 
iboe,  or  between  the  shoe  and  the  ground.  One  patient  feels  as  if  he 
has  cushions  on  the  soles  of  his  feet,  another  as  if  bladders  of  air  are 
interposed,  another  as  if  he  is  constantly  treading  on  stickit,  or,  if  riding 
in  an  omnibus,  as  if  the  hem  of  a  lady's  dress  had  got  under  his  feet, 
and  one  a  short  time  since  described  the  sensation  to  me  as  being  like 
that  which  he  thought  he  would  feel  if  his  feet  had  been  dipped  into 
tar,  and  then  into  sand. 

In  6ome*oase9  the  ability  to  distinguish  differences  of  t<.Mii]»oi;iture, 
or  to  appreciate  the  sensations  produced  by  the  application  of  hot  or 
cold  bodies  to  the  skin  of  the  affected  parts,  remains,  but  this  is  not,  us 
authors  assert,  a  constant  phenomenon,  for  in  the  majority  of 
the  sensations  produced  by  heat  or  cold  are  just  as  unappreci- 
«B  those  caused  by  any  means  capable  of  giving  rise  to  sensitive 
tmpreeatons. 

But  the  symptoms  by  which  locomotor  ataxia  is  recognized  moei 
readily  are  those  which  relate  to  motility,  and  the  phenomena  often 
mftke  their  appearance  at  a  very  early  stage  of  the  affection.  At 
that  time  there  is  no  loss  of  motor  power,  but  there  is  an  inability 
to  coordinate  the  muscles — to  bring  them  to  harmonious  action,  and 
thus  to  execute  with  precision  the  various  voluntary  movements.  Thus, 
in  the  let  of  standing,  a  great  many  muaoles  are  simultaneously  made  to 
iMXQtnct,  and  each  one  to  just  that  neoesaary  degree  which  ia  easential 
to  mintain  the  body  in  the  erect  posture.  Very  often  the  first 
evidence  of  any  motor  trouble  is  experienced  in  regard  to  this  faculty 
of  standing.  This  impediment  is,  however,  not  one  of  paralysis,  for,  if 
the  patient  looks  at  his  feet,  ha  has  no  more  trouble  in  standing  alona 
perfectly  sound  man. 

A  gentleman  connected  with  the  city  government  of  Brookl}^!  con- 
me  a  short  time  since  for  an  affection  which  was  vt?ry  evidently 
loeoiDotor  ataxia.  The  first  indication  of  diseaae,  as  he  informed  me, 
was  that  it  had  been  his  habit,  while  at  hia  morning  ablutions,  to  ahtit 
Ilia  eyes,  and  he  had  noticed,  about  two  months  previously,  that  when 
J|5  did  ao  he  could  not  maintain  his  equilibrium.     AVheo  he  visited  nc 

waa  unable  to  stand  with  his  eyes  shut,  and  his  gait  waa  perfectly 
of  locomotor  ataxia. 
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Before  the  locomotion  of  the  patient  becomes  obviously  affectefl,he 
experiences  iDconveuience  in  phicing  bis  feet  upon  small  surfaces. 
Thus,  when  he  attedipts  to  enter  a  carriage,  he  finds  it  diJ^cuIt  to  guide 
his  foot  to  the  step,  and  iti  mounting  a  horse  he  cannot  readily  hit  the 
Btirrup.  A  gentleman  from  Maryland,  who  is  now  a  patient  of  mine, 
and  who  is  affected  with  the  disease  in  question,  tells  me  that  among 
the  first  symptoms  which  he  noticed  was  the  difficulty  he  experienced 
in  putting  his  foot  into  the  stirrup.  He  was  obliged  to  use  his  hand  &a 
ft  guide.  A  like  trouble  is  frequently  experienced  in  ascending  a  staur- 
case. 

The  gait  of  a  person  suffering  from  locomotor  ataxia  is  very  much 
changed  from  that  which  is  natural.  Instead  of  the  foot  being  placed 
upon  the  ground  with  an  easy  motion,  the  heel  a  little  in  advance  of 
the  sole,  and  the  latter  gliding  down  gently,  the  log  is,  as  it  were,  jerked 
forward,  the  heel  comes  down  suddenly,  and  the  sole  follows,  at  a  con- 
siderable interval,  with  an  abrupt  ilappi ng  motion-  In  ordinary  walking' 
the  placing  of  the  foot  on  the  ground  consists  of  one  movement — there 
being  no  stoppage  between  the  touching  of  the  ground  by  the  heel  and 
the  planting  of  the  sole  of  the  foot;  but,  in  thogait  of  a  person  aJTected 
with  posterior  spinal  sclerosis,  the  foot  is  placed  on  the  ground  by  two 
distinct  movements,  one  for  the  heel  and  another  for  the  sole  of  th§ 
foot. 

But,  besides  these  irregularities  of  the  progressive  movements,  there 
are  others  which  are  likewise  notable.  Tlie  leg  is  not  carried  dlrectJj' 
forward,  but  is  thrown  out  a  little  from  the  median  line,  and  this  give* 
the  patient  a  motion  like  that  of  one  walking  on  a  tight-rope,  and  bal* 
ancing  himself  with  a  pole.  The  object  of  this  movement  is  doubtless 
to  widen  the  base,  and  thus  to  enable  the  patient  to  preserve  more 
readily  his  centre  of  gravity  within  it.  In  standing,  he,  for  the  same 
reason,  always  Beparates  the  feet  to  a  greater  than  normal  dbtance. 

In  walking  or  standing,  it  will  be  observed  that  the  patient  affected 
with  sclerosis  of  the  posterior  root-zones  of  the  spinal  cord  keeps  hi* 
eyes  fixed  on  his  feet,  or  on  the  ground  a  little  distance  in  advance. 
He  is  obliged  to  do  this  for  the  reasons — which  with  others  will  be 
more  fully  considered  under  the  head  of  pathology — that  the  sensibility 
of  the  soles  of  the  feet  being  diminished,  and  the  muscular  sensibility 
being  also  lessened,  he  is  deprived,  to  a  great  extent,  of  the  chief  means 
by  which  he  was  formerly  enabled  to  recognize  the  position  of  hb  feet, 
and  of  the  dynamic  condition  of  his  muscles.  He  hence  is  obliged  to 
make  use  of  another  sense — his  vision — in  order  to  obtain  the  necessary 
information.  Therefore,  when  he  shuts  his  eyes,  or  is  obliged  to  walk 
in  the  daric,  he  is  deprived  of  the  assistance  of  his  eyesight,  and,  having 
only  his  diminished  tactile  and  muscular  sensibility  to  guide  him,  moves 
in  an  exceedingly  timid  and  disorderly  manner,  or  else  is  unable  to  wtik 
at  all 
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Under  some  circumstances  he  is  unable  to  go  forward,  even  with 
the  assistance  of  his  eyesight.  Experience  has  taught  him  that  he  can- 
not rely  on  very  important  eensesj  which  formerly  he  implicitly  trusted. 
He  loses  confidence  in  them,  and  is  not  reassured,  even  with  vision  to 
assist  him.  He  therefore  uses  extraordinary  caution  in  walking  over  a 
tiled  fioor,  on  the  ice  or  snow,  in  descending  a  staircase,  or  in  crossing 
a  street  crowded  with  vehicles.  In  a  recent  clinical  lecture,'  delivered 
to  the  class  of  the  Belle vue  Hospital  Medicnl  College,  I  called  special 
attention  to  this  phenomenon  of  loss  of  confidence,  and  adduced  severa. 
cases  in  illustration  of  this  point. 

That  there  is  little  paralyds  of  motion  to  account  for  these  abnor- 
malities, can  be  readily  shown  by  a  few  inquiries  and  experiments. 
Thus  it  will  ordinarily  be  found  that  the  patient  who  is  unable  to  stand 
with  his  eyes  shut,  or  take  a  step  in  the  dark,  can  push  strongly  with 
his  legs,  or  walk  a  short  distance  vs-ith  a  good  deal  of  vigor.  He  is  still 
good  for  a  "spurt,"  but  long-continued  muscular  effort  fatigues  him. 

\M3en  the  lesion  ia  above  the  origin  of  the  nerves  which  go  to  form 
the  brachial  plexus,  the  upper  extremities  are  the  seat  of  symptoms 
which  are  similar  to  those  described  as  manifesting  themselves  in  the 
legs.  There  are  numbness  and  other  indications  of  anaesthesia,  together 
with  more  or  less  difficulty  in  coordinating  the  muscles  into  harmonious 
action.  The  patient  finds  that  the  ends  of  his  fingers  have  lost,  to  some 
extent,  their  acute  tactile  sensibility,  and  that  there  is  restraint  in  the 
management  of  the  fingers.  He  experiences  these  difticulties  in  button- 
ing his  clothes,  in  picking  up  a  pin,  in  writing,  and  in  other  actions 
requiring  nice  manipulation,  H  he  attempts,  for  instance,  to  carry  a 
glass  of  wine  to  his  lips,  he  spills  a  portion  of  the  contents  ;  and,  if  told 
to  place  his  finger  on  any  particular  part  of  his  fare,  the  movement  is 
accomplished  with  a  wabbling  motion,  and  the  finger  is  darted  suddenly 
to  the  part  as  it  approaches  it.  All  persons  possess  a  knowledge  of 
where  the  different  parts  of  their  bodies  are  situated,  which  does  not 
depend  upon  the  sense  of  sight,  although  probably  acquired  by  that 
and  experience.  There  is  such  an  intimate  and  exact  relation  be- 
tween the  ends  of  the  fingers  and  the  cutaneous  surface  of  the  body 
that,  if  fl  spot  DO  bigger  than  the  head  of  a  pin  be  made  with  a  pencil 
on  the  forehead,  a  person  can  close  his  eyes  and  touch  it  with  the  end 
of  his  finger  without  difficulty  every  time  he  makes  the  attempt.  He 
can  also,  with  the  eyes  shut,  carry  the  end  of  his  fingers  straight  to  the 
ip  of  his  ear,  the  middle  of  his  eyebrow,  or  any  other  part  of  his  body 
rithin  reach.  A  person,  however,  laboring  under  sclerosis  of  the  pos- 
terior root-Eones  of  the  spinal  cord,  cannot  do  any  of  these  things.  He 
loses,  at  a  very  early  period  of  the  disease,  that  intimate  topographical 
relation  which  exists  between  the  ends  of  the  fingers  and  the  rest  of  the 

*  •*  ClJnic&l  Zjedurci  on  Duetses  of  the  Kervou*  Sy»tcm,"  Jovmal  0/  PfyekokgiMt 
Mtikim,  January.  1671. 
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body  ;  and  lience,  when  he  closes  his  eyes,  and  attempts  to  put  C! 
of  his  index-iinger  on  the  end  of  his  nose,  he  misses  his  aim,  somelii 
by  as  much  as  two  or  more  inches, 

M.  Onimus  *  has  called  attention  to  the  fact  that  important  int 
tions  are  afforded  by  an  examination  of  the  handwriting  of  ataxirs, 
defective  power  of  cottrJination  being  well  shown  even  when  the  ejm 
are  open,  but  being  still  more  strongly  manifested  when  they  are  shut 
The  diflRculty  which  they  exp>erience  is  in  making  the  rouod  letters, 
such  as  tiy  r,  and  o.  Besides  the  inco(5rdination  there  is  a  jerldng 
movement  of  the  pen,  and  a  kind  of  impulse  to  continue  writing  after  the 
word  is  finished.  Finally,  when  the  ataxia  of  the  arm  is  at  ita  height, 
there  h  an  impossibility  of  writing  a  single  word,  and  we  obtain  ouljr 
a  set  of  traces  confused  and  without  order.  I  am  able,  aft^r  many  ex- 
periments, to  confirm  the  foregoing  observations.  In  Fig,  79,  a,  is  seen 
the  attempt  of  a  patient  with  his  eyes  open,  and  looking  at  bis  pen,  to 
write  the  word  "  Civilization/'  At  ^j  is  a  like  attempt  made  when  the 
eyes  were  shut. 

Fm.  T9. 
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As  in  the  legs,  when  the  lesion  is  so  low  down  in  the  cord  as  only 
to  affect  them,  there  is  no  well-niarked  paralysis.  The  grip  of  the  pt- 
tient  is  strong,  and  the  dynamometer  shows  the  existence  of  consIJcra* 
ble  strength.  He  is,  however,  not  capable  of  continued  muscular  effort; 
and,  though  he  may  be  able  to  lift  several  hundred  pounds,  or  to  cjury 
another  person  around  the  room,  his  muscles  are  exhausted  with  the 
gradual  and  regular  expenditure  of  a  much  less  amount  of  force. 

A  phenomenon  is  often  noticed  as  regards  the  upper  extremitie*, 
which  also  exists  with  the  lower,  but  which  cannot  be  so  readily  mani- 
fested— and  that  is,  that  the  patient  loses  the  ability  to  distinguish  even 
considerable  differenees  between  weights.  In  the  norniRl  condition,  if 
two  weights,  differing  in  the  ratir>  of  thirty-nine  to  foity,  are  put  one  in 
on©  hand  and  one  in  the  other,  the  dilTerence  is  perceived  without  difli- 
culty.  The  lower  extremities,  according  to  Jaccoud,  are  not  so  sensi- 
tive, and  cannot  distinguish  a  less  difference  than  from  about  fifty  to 
seventy  grammes. 

*  GitirHe  MMtfnh,  February  21,  1874;  also,  Chiea^  Joumai  <^  Jfwww*  ami  Mentai 
Ditiot&t,  April,  1874,  p.  254. 
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A  person  affected  with  locomotor  ataxk,  due  to  sclerosis  of  the 
jfior  root-zones  above  the  origins  of  the  nerves  which  fonu  the 
;hiul   plexus,   may  have  an  ounce-weight   put  into   his  hand,  and 
in  a  few  seconds  it  be  removed,  and  one  of  half  an  ounce  be  substi- 
Lledy  he  wiU  not  be  able  to  tell  correctly  which  is  the  heavier.     Or 
bands  may  bo   extended,  and  the   two  weights  placed   simul- 
isly  in  thetn.     The  eyes  should,  of  course,  be   closed.      Some- 
leas  differences  can   be   perceived,   but   ordinarily  greater  ones 
not  distinguished.      In  the  case  of  a  gentleman  now  under  my 
there  is  an  impossibility   of  telling  which    of  two   pieces   oi 
the  one  weighing  one  ounce  and  the  other  a  pounds  is  the  heavier. 
»llth '  states  that,  in  a  case  under  his  charge,  the  patient  could  not 
juiah  between  two  weights,  which  differed  as  one  to  one  hundred 
means  fur  measuring  the  extent  to  which  the  patient  is  able  to 
le  the  state  of  muscular  contraction  is  at  all  comparable  to  the 
tograph*    The  range  of  its  usefulness  is,  however,  limited — owing 
the  fact  that  posterior  spinal  sclerosis  is  not  very  frequently  seated 
enough  in  the  cord  to  affect  the  muscles  of  the  upper  extremities. 
ten  the  lesion  is  not  above  the  origin  of  the  nerves  which  go  to  fonu 
brachial  plexus,  the  line  is  straight,  as  in  the  accompanying  figure. 


Fui  ML 


lich  represents  the  tracing  made  by  a  patient  suffering  from  aoleroaia 
the  posterior  root-zones  in  the  lower  dorsal  region  of  the  c^rd.  But, 
the  seat  of  the  disease  in  the  cortl  is  anjTivherc  between  the  fifth 
A  and  first  dorsal  vertebrae,  the  ability  to  maint&in  a  uniform 
of  pressure  is  impaired,  and  lines  resembling  the  following  are 


no.  81. 


the  AboT6  wer«  made  by  the  same  patient,  the  upper  witli  the 
I  **Bcltilfa  Mr  Lehrt  too  dor  Tabet  dorealiA.''  Tabia^eu,  Uei. 
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rljfftt  nrtd  iho  lower  with  the  left  huntL  He  was  perfectly  confident, 
till  I  hIiowl'cI  liim  thtt  tracings,  that  be  hiu\  exeried  a  uniform  pressure 
wliilo  tho  f>:ipor  wtm  tPAveritJn«;f  the  pencil. 

rmi*'!'  tli4'  imrnc  (»f  hurjcHthGHiometer,  Euletiberg,'  h:i*  nux^ntJTdc- 
ihm'HkuI  :irt  iiiHtriitTiL-nL  for  estimating  the  sense  of  prcB^ure,  bj  mctoi 
of  whioh  very  accurate  detenu i nations  can  be  made  for  different 
of  the  U(»dy>  lie  sueceedeil  in  demonstrating  a  considerable  Im 
nieni  of  th*'  nense  of  weight  in  the  great  majority  of  eases  of  locomotor 
littivta  exiunined,  even  when  Renwn>ility  to  pain,  tickling,  or  electric 
Jirimiton,  wjw  but  !?lightly  affecteJ,  and  the  sense  of  tcmperit nr.  u-. 
tionu^h 

Th<*  n^fli^  V  of  the  skin  is  generally  notably  jirti-m^L 

TW  touch  o  lies,  or  even  the  rubbing  of  oue  leg  agiiiwt 

lli#  olli«r«  i«  mfUcicnt  to  cau»e  strong  contractions,  Involuutary  more* 
«l  Um  Umbt^  tnde^iejident  of  Uioee  doe  to  reflex  cxcttatioDs,  an 
VNil  wttii. 

im  poiBtod  out  by  Weslpbal,'  is  the  nbeeiioo  or  not»hk 

of^riiexeiffiitJkbiiitTof  tbeleodoiia.   It  is  generally  b(«l 

^  CMMB^  thm  fQHimt  ti>  frroae  one  kyg  o^er  the  uther  ami 

vilk  tibfe  Mm  «f  iKe  Imad  the  te&don  of  the  cjuadneeft 

iIm  figlfi      ll  vin  be  fodod  that  theT«  is  rm 

•  WMOtwtmtm  wbdMtmr  of  Uie  1^.     In  the  beiltlff 

m  li  'vvM  taivm.  iavtlHiiiM^  ^aataakm  of  the  kg  it  oaor 

MCtflimaDy  absent^  10  I  btrt 
i»  the  ««ri  J  stage  of 
ii^Mii«r 
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ki  ^  has  called  attciition  to  a  very  important  fact  in  coD- 
011  With  the  ocular  diKtiirbance^  of  ataxics,  and  that  is,  the  loss  of 
the  ability  to  distinguisli  certain  lints  and  colon*.  ThuM  patients*  affeot- 
ed  with  locomotor  ataxia,  and  who  are  at  the  same  time  amaurotic 
from  gray  atrophy  of  the  optic  nerves,  are  unable  to  distinguiiih  the 
0econdary  tints  of  the  scale  (1  to  5,  Plate  F),  and  lose  the  perception  of 
ted  and  of  green.  The  perception  of  yellow  and  blue  is  not  lessened  ; 
OD  the  contrary^  it  appears  in  some  cases  to  be  rendered  abuortnally 
delicate.  1  lia%'e  fre(|ucntly  verified  the  extreme  value  of  these  leMl^,  and 
hmre  often  observe*!  the  phenomena  referred  to  when  there  was  no  other 
disturbance  of  normal  vision,  »o  far  aa  all  type-tests  were  concerned* 

Another  organ  liable  to  functional  derangement  and  even  organic 
dbea^c  as  effects  of  locomotor  ataxia  is  the  heart.  Attention  was  first 
directed  to  thb  point  by  Berger  and  Rosenbacb,*  who,  in  a  monogra[ih 
based  on  seven  cases,  arrivetl  at  the  conclusion  that  aortic  iiisuMcienoy 
was  the  condition  Induced.  But  in  a  recent  paper  on  the  Hubjcct  of 
the  relation  between  locomotor  ataxia  and  cardiac  lemons,  M.  Gras* 

*  shows,  from  two  cases  occurring  in  his  own  experience,  and  the 
ion  of  fifteen  others  from  different  writers,  that  the  influence  is 
not  such  a  rej^Jtricted  one  as  supposed  by  Berger  and  Rosenbach,  and 
that  the  influence  is  such  as  would  be  produced  by  acute  sutfering  of 
any  kind*  He  shows  very  conclusively  that  there  is  no  direct  relation 
between  the  spinal  affection  and  the  heart,  but  that   iJie  agoni/Jng 

ns  which  the  patient  affected  with  hicumotor  ataxia  usually  suffer*^. 
Ml  cau^e  of  the  heart-troubles.  To  use  hh  own  language  :  "  Ex- 
cnts  prove  the  undoubted  influence  of  peripheral  excitations  and 
painful  sensations  on  the  heart.  They  show  that  it  \»poMtMr  that,  with 
nuui,  pains,  if  long  continued,  affect  the  heart  in  an  abnormal  way  and 
induce  disease  of  the  organ*  I'hysiology  simply  indicates  the  possi- 
Miisf  ;  clinical  experience  establishes  the  reality,^'* 

The  disturbances  in  the  healthy  action  of  the  stomach  and  intes- 

tiliiaSy  which  have  already  been  alluded  to  as  common  initial  symptoms, 

are  sometimes  very  distressing.     As  the  pains  tn  the  limljs  are  often 

for  evidences  of  neuralgia  or  rheumatism,  so  these  gastric  and 

al  troubles  are  frt^ijuenlly  revrarded  as  indicating  the  erwtence 

dvitfx'psia.  I  have  had  a  number  of  patients  under  my  charge  who, 
with  double  vision,  ptosis,  contracted  or  unequal  pupils,  incoordination, 
and  the  other  symptoms  of  locomotor  ataxia,  had  been  told  that  ^  it 
waa  all  dyspepsia,"  because  vomiting  and  gastric  pain  were  prominent 


liSS;  sIio,  **Behd]«  tjptignkithiqae*  ct  ehromatiqaei  pour  l*eiAznen  dc  Tifiuit^  fiffielle,** 
Phii*.  1§74. 

*  **  Ufiber  die  Oolnddciix  von  Tahn  Dnrealli  und  Iniufflcicnz  der  Aort<!Q-KUpp«ii,"  Btr^ 

w  MfL  tl^MlWitiaftH/t,  No.  27,  1S7»,  p,  402, 

Ataxis  locMDoirkc  ct  l«s  144oi»a  c«rdia<)u«t,"  Jfoi^piabr  M^Sttd^  Jnia,  1860. 
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features  of  the  disease.  Tliese  symptoms  are  aUo  due  to  the  relations 
of  the  sjTTipatbetic  nenrea  with  the  spinal  cord,  and  are  not  present  in 
leases  where  the  lesion  is  low  down  in  the  lumbar  region. 

When,  however,  this  part  of  the  cord  is  involved^  there  are  very 
remarkable  disorders  of  the  genital  system.  Those  consist  of  frequent 
nocturnal  emissions  with  or  w  ithout  erections,  or  of  an  inordinate  desire 
for  sexual  intercourse,  A  gentleman  who  consulted  me  a  few  weeks 
ago,  and  who  was  affected  with  the  disease  in  question,  informed  me 
that  he  had  several  times  had  as  many  as  eight  seminal  emissions  in 
one  night,  and  that  his  sexual  desire  was  almost  inextinguishable. 

Paralysis  of  the  bladder  is  a  common  oiroumstanoe,  and  the  sphinc- 
ter is  not  infrequently  likewise  affected.  The  bowels  are  usually  obsti- 
nately constipated. 

The  feeling  of  constriction  around  the  body,  which  is  so  common  a 
symptom  in  acute  myelitis,  and  which  is  met  with  in  other  organic 
affections  of  the  cord,  is  rarely  absent  in  cases  of  sclerosis  of  the  pos- 
terior columns. 

Although  the  course  of  the  dise^ise  in  the  great  majority  of  casea  is 
onward  to  a  fatal  termination,  there  are  often  periods  of  remission,  as 
in  other  spinal  affections,  and  it  rarely  happens  that  the  duration  is  not 
stiveral  years.  A  gentleman  frcim  Westchester  County,  in  this  State, 
has  been  affected  for  over  twenty  years,  and  still  walks  tolerably  weU. 
Another  from  Boston  had  been  subject  to  the  disease  for  over  twelve 
years.  When  I  first  saw  him  he  could  not  stand  with  his  eyes  shut, 
had  the  characteristic  ataxic  gait,  was  subject  to  genital  and  urinary 
troubles,  but  yet  was  no  w^orse  than  he  had  been  six  years  previously. 
He  visited  me  again  in  October,  1875,  walking  as  well  as  when  I  saw  him 
originally,  but  still  subject  to  the  electric-like  pains  in  as  great  degree 
a8  ever.  Another,  from  Pittsburg,  has  been  in  a  stationary  condition  i 
for  several  years ;  and  another,  from  Binghamton,  in  this  State,  remains  ■ 
about  as  he  was  three  years  ago.  I  could  easily  cite  twenty  others 
whom  I  occasionally  see  professionally,  who  hold  their  own,  and  who 
have  been  affected  for  from  five  to  ten  years.  Romberg  gives  the 
average  duration  at  from  ten  to  fifteen,  Jaccoud  at  from  six  to  eight, 
and  all  authors  agree  that  the  course  is  slow.  Of  the  many  patients 
affected  with  sclerosis  of  the  posterior  colunms  of  the  ajunal  cord  who 
have  been  under  my  charge  during  the  last  ten  years,  five  only  have 
as  yet  died,  so  far  as  I  am  aware.  Of  these,  one  had  been  affected 
seven  years,  one  eight  years,  two  about  ten  jears,  and  one  eight  and  a 
half  years.  There  are  several  cai*es  now  under  my  charge  in  wliicb  the 
affection  has  existed  longer  than  either  of  these  terms. 

The  advance  of  the  disease  in  the  cord  cau.se8  an  aggravation  of  all 
the  symptoms,  and  the  appearance  of  others  not  previously  noticed. 
The  loss  of  motor  power  is  now  a  prominent  feature,  the  musclefl  be- 
come atrophied,  bed-sores  make  their  appearance,  there  is  anasarca,  and 
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the  patient,  if  not  carried  off  by  some  intercurrent  affection^  dies  of  the 
^extreme  exhaustion  induced  by  his  disease. 

Among  the  anomalies  of  sclerosis  of  the  posterior  root-zones  of  the 
linal  cord,  the  joint  aflFectJons  are  especially  worthy  of  attention, 
'heir  connection  with  poii?terior  spinal  s<:;loro8i8  was  first  indicated  by 
fharcot.*    Previous  to  his  observation^*,  they  had  been  noticed,  but  they 
rere  ascribed  to  an  intercurrent  rhcumatiRni,  and,  many  years  before 
womotor  ataxia  was  recognized  as  an  independent  disease,  the  asso- 
liation  of  spinal  disease  with  inflammation  of  the  joints  was  pointed 
It  by  Prof.  J.  K.  Mitchell/  of  Philadelphia  ;  and  his  son,  Dr.  S.  Weir 
litchcll,  with  Dra.  Morehouse  and  Keen/  had  also  related  cases  in 
'hich  wounds  of  the  fipine  had   been  followed  by  arthritis.     Since 
Jharcot*»  paper  was  published,  Dr.  Benjamin  Ball*  has  cited  cases  of 
like  affections  coexisting  with  locomotor  ataxia.     In  the  cases  in  ques- 
tion there  in  no  ft'ver,  rednesn,  or  pain.     Generally  these  accidents  dis- 
appear without  It-avinj?  permanent  organic  changes  behind  them^  but 
hi  some  cases  the  head  of  the  bone  may  bo  absorbed,  and  spontaneous 
lislocation  be  the  result. 

Of  thy  cases  of  locomotor  ataxia  which  have  come  under  my  obscr- 

ition,  in  nine  only  were  there  any  troubles  of  the  joints. 

Death  may  take  place  either  as  the  direct  consequence  of  the  lesion 

tho  spine,  or  as  the  result  of  some  intercurrent  affection,  such  as 

keumonia,  dysentery,  phthisis,  or  cystitis,  or  by  disturbances  of  respi- 

ion  aijd  circulation,  or  paralysis  of  the  muscles  of  deglutition  by 

le  extension  of  the  disease  upward^  so  as  to  reach  the  phrenic  nerves, 

lulla  oblongata. 

psychical  form  of  locomotor  ataxia  mentioned  by  some  authors 
icsarcely  be  said  to  exist.  It  is  true  that  some  patients  are  pecul- 
rly  Bobject  to  mental  depression,  and  to  attacks  of  temporary  excite- 
neot*  with  wakefulness  ;  but  the  rule,  according  to  my  experience,  is 
thai  by  far  the  greater  number  preserve  a  very  calm  and  equable 
km<*  of  mind»  and  such  is  the  conclusion  of  Steinhal  *  and  Krb.' 
Bat  mental  disorder  of  a  very  decided  character  is  occ4isionally, 
igh  rarely,  developed  toward  the  latter  stages  of  locomotor  ataxia. 
kftTd  not,  however,  been  able  to  ascertain  that  this  is  particularly 
to  assume  any  special  form.     It  may  bo  intense  melancholia,  or 

qiisiquM  arUiror»athit««  qid  psraiMcnt  <l^>|>cn(Irc  d^tmc  U^oa  du  oerrcftti  e« 
Hit  ^pini^re,**  Archivex  At  pK%f9%otti<rif^  No.  I,  Jwitmry.  18ftS»  p»  UL 
Jtmmalo/thf  Mfiliml  Seinu^,  v<il.  tIU,,  VHWX,  p,  5!V. 
|0«B«bol-Woii]id«  and  other  Injuries  of  Nervi^ts*^  PhUAdelpliia,  18U. 
^Oa  DiSMsei  of  the  Jotnt«  connected  wliJi  Looomotor  Auxj,'*  MaOod  Tlmm  md 
SI,  tS68. 
^'Billri^  lurGeMhlGhlc  und  Ptthologte  dor  Tftbct  DorMlb,"  Hu/damd**  Jkmrmai^ 

*Gmm  De^nention  dcr  miit«i«trii«B,^*  JS«m«m*i 
lIlC  p.  1S4. 
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general  mania,  or  general  paralysis  of  the  insane.  It  is  necessary  to 
bear  in  mind,  especially  as  regards  the  last*named  complication,  that 
it  b  altogether  difFerent  from  a  brain-disease  with  ataxic  phenotnenu. 
There  is  a  form  of  general  paralysis  of  the  insane  in  which  there  are 
difiiGuities  of  eourclination  and  other  tabetic  symptoms,  but  here  the 
cerebral  manifestations  are  first  in  order ;  whereas,  in  locomotor  ataxia, 
the  spinal  disorder  is  the  primary  trouble,  and  the  cerebral  altogether 
secondary.  Westphal '  was  the  first  to  direct  attention  to  the  atjuic 
form  of  general  paralysis  of  the  insane,  and  to  show  that  the  dtiiorders 
of  movement  which  are  exhibited  are  due  to  degeneration  of  the  pot- 
terior  columns  of  the  spinal  cord. 

Several  instances  of  mental  difiorder  supervening  toward  the  ter- 
mination of  locomotor  ataxia  have  come  under  my  observation,  and  io 
one  of  tbem  the  development  was  so  rapid  as  to  preclude  the  idea  that 
it  was  due  to  any  extension  of  the  disease  directly  to  the  brain.  The 
form  of  mental  derangement  in  this  case  was  acute  mania,  and  the 
patient  died,  after  a  paroxysm  of  intense  excitement,  in  a  condition  of 
profound  coma.  , 

In  another  case  tbere  were  repeated  epileptiform  eonTnlsions,  with 
Btupor  during  the  intervals,  and  in  which  latter  condition  death  enK«ed, 

Friedreich '  has  called  attention  to  an  affection  of  the  spinal  cord 
occurring  very  rarely  in  children,  which  he  regards  as  a  hereditary  or 
family  form  of  locomotor  ataxia,  Init  which,  from  an  experience  of  four 
cases,  and  dctaileil  deftcriptJons  of  six  others  occurring  in  the  practice* 
of  Drs.  W.  C.  Warren,  of  Holly  Springs,  Mississippi,  and  E.  S.  ColemtB, 
of  Hollywood,  Arkansas,  I  am  disposed  to  think  is  not  locomotor  ataxia, 
but  a  hitherto  unrecognized  spinal  disease.  It  begins  in  early  life,  and  \^ 
at  least  in  the  early  stages,  not  so  much  cliaracterized  by  incoOrdiuation 
as  by  muscular  weakness.  In  the  cases  I  have  witnessed,  the  children, 
brothers  in  two  instances,  presented  the  ap[>earance  of  old  men,  bat 
were  able  to  walk  as  well  with  the  eyes  shut  as  with  them  open,  and 
to  stand  with  closed  eyes  without  any  unusual  swaying  of  the  body. 
In  none  of  the  cases  was  there  any  hereditary  tendency,  but,  as  I  hAve 
saiel,  my  cases  are  twxi  pairs  of  brothen?.  Dr.  Warren's  cases,  three  in 
number,  were  children  of  the  same  ])arents  ;  as  were  also  I>r.  C'olemim's 
three  cases.  All  my  cases  are  males  ;  of  Dr.  Warren's  cases  two  were 
boys  and  one  a  girl  ;  of  Dr.  Coleman's  cases  all  were  boys.  Friedreich 
is  of  the  opinion  that  this  form  is  more  common  in  girls  than  in  boyK 
I  think  it  Homewhat  doubtful  whether  the  cases  be  cites  are  of  tbe 
same  character  as  those  which  have  come  to  my  knowledge,  and  I  re* 
frain  from  any  further  discussion  of  the  subject  till  I  have  more  ihor 

'  "  Tat)ea  DorsuaVis  und  Pnmlysio  universal  progreasirc,"  Zeii»ekri/I  fur  f\p«kkii% 
Rand  xx.,  1863;  und  xxi.,  18C>4. 

•  "Uebor  ataxia  mit  besonderer  IkriicksicUtigmig  der  horedltirca  Ponneo,"  Viftkf^ 
Archivj  B«Ad  68,  1876  ;  Band  70,  1877. 
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ouglily  siuiIIchI  the  symptoms  and  pathogeny,  through  the  instancen 
within  the  range  of  my  own  obscrvatioDa 

GaU86S.^ — ^I  have  been  very  unsuccessful  in  my  efforts  to  ascertain 
tho  cauiie  in  the  greater  number  of  persons  affected  with  progressive 
looomotor  atsxia  who  have  been  under  my  observation,  llie  opinion 
IB  very  prevalent  that  it  is  generally  the  result  of  excessiye  venereal  in- 
dulgence ;  and,  although  this  is  undoubtedly  sometimes  a  cause,  it  cer- 
tainly is  not  so  common  a  on©  as  is  generally  supposed.  I  have  care- 
fully inquired  into  the  etiology  of  all  the  oases  I  have  seen,  and  have 
only  been  able  to  assign  inordinate  sexual  indulgence  as  the  cause  in  a 
very  smaU  proportion^  The  impression  has  probably  ai-Lsen  from  the 
fact  that  there  are  frequently  aberrations  of  the  sexual  function  as  phe- 
nomena of  the  disease.  Injuries  and  exposure  to  cold  and  dampneas 
were  apparently  the  causes  in  some  cases,  standing  in  a  constrained  po- 
sttioQ — three  cases  in  railway  conductors — in  others,  the  excessive  use  of 
alcoholic  liquoi-s  in  a  larger  proportion,  and  syphilis  in  probably  one* 
tventieth  of  the  cases.  In  the  majority,  however,  no  cause  can  reason* 
Ably  be  assigned.  As  regards  tho  predisposing  causes,  it  is  certainly 
vore  common  in  men  than  in  women—four  cases  only  in  my  experienoe 
pertaining  to  the  female  sex.  The  age  from  twenty-tivo  to  forty  is  that 
in  whioh  it  most  frequently  appears.  There  seems  to  be  no  direct 
hereditary  influence  to  the  disease. 

is. — A  consideration  of  tho  symptoms  detailed  in  the  fore- 
ptgea  will  prevent  posterior  spinal  sclerosis  from  being  confound* 

with  any  other  affection  of  the  spinal  cord.  It  may,  however,  be 
difficult  at  times  to  discriminate  between  it  and  the  lesions  of  the  cere- 
b^*Uuin,  and  the  ilistinction  has  frequently  not  been  made  by  very  skill* 
ful  diagnosticians.  At  one  time  Duchenne  held  the  view  that  looowo- 
cor  ataxia  was  really  the  result  of  a  lesion  of  the  ccrt'bcltum,  but  he 
««beeqtieiitly '  retracted  this  opinion,  and  accepted  the  doctrine  that 
the  spinal  cord  is  the  scat  of  the  disorder. 

In  a  recent  memoir '  1  have  endeavored  to  point  out  the  differenoet 
between  cerebellar  disease  and  the  affection  now  called  posterior  spinal 
leleroftis.  In  that  essay  I  have  said  :  ^*  Derangement  of  locomotion 
Mfftainty  does  result  from  injury  or  disease  of  tho  cerebellum^  Experi* 
Bwntal  physiolog}',  as  well  as  pathology,  proves  this.  Beyond  a  doubt 
the  disorder  is,  however,  clearly  due  to  vertigo.  There  are,  moreover, 
hetdAche,  vomiting,  and  eventually  In  some  oases  hemiplegia,  generally 
of  tho  opposite  side  to  that  of  the  cerebellar  lesion,  a  fact  at  variance 
with  lArrry*«  assertion.     The  gait  of  a  person  thus  affected  is  exactly 


*  **  Pitg&oetio  diflireatlal  dcs  siSsoUous  of  ribeDeosoa  rt  do  PAUxie  locc»motTic«  pr^ 
,**  Oitiwtu  MiomO^ir^  IMS. 

*  **  Tlitf  Pb jvSologj  and  Pathology  of  the  Oerelwattni,'*  /onmo/  «/  J^^ckUagkml  MMt^ 
«,  April.  1969. 
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Bimilar  to  that  of  a  drunken  man.     As  Carre  says,  the  moveraentB 
not  abrupt,  jerking^  and  exaggerated,  as  they  are  in  locomotor  at 
They  are  more  uncertain,  and  do  not  depend  upon  any  defect  of  oo* 
ordination,  but  upon  weakness  of  the  voluntary  power. 

"  When  either  of  the  peduncles  of  the  cerebelluin  is  affected  tbere 
is  an  irresistible  impulse  to  go  sideways,  and  sometimes  gyratory  move* 
ments  are  produced.'* 

The  characteristic  symptom  of  cerebellar  lesion  is  vertigo ;  and, 
although  this  is  sometimes  met  with  in  sclerosis  of  the  posterior  root- 
zoneSy  it  is  not  a  prominent  feature,  and  is  rarely  present  at  all  except  in 
the  very  earliest  stage* 

In  the  cerebellar  lesions  the  cutaneous  eensibility  is  unimpaired, 
whereas  in  posterior  spinal  sclerosis  it  is  always  diminished. 

A  patient  with  disease  of  the  cerebellum  can  stand  and  walk  bettor 
with  his  eyes  shut  than  with  them  open,  for  the  vertigo  is  not  in  the 
former  condition  felt  to  the  same  extent.  The  reverse  is  true  of  loco- 
motor ataxia.  The  history  of  the  case  will  also  serve  as  a  good  gui(i« 
to  the  diagnosis.  In  the  latter  or  even  in  the  developed  stage  of  loco- 
motor ataxia  it  would  be  diilicult  to  mistake  it  for  any  other  affec- 
tion. 

ProgllOSiB. — ^The  prognosis  is  no  more  favorable  than  that  of  antft- 
rior  or  lateral  spinal  sclerosis.  A  few  cases  are  cured,  more  are  relievedi 
but  the  great  majority  go  on  unchecked.  Of  the  cases  which  have  come 
under  my  observation,  seven  were  cured,  and  they  were  subjected  to 
treatment  from  a  very  early  stage.  Of  these,  four  were  probably  d 
syphilitic  origin,  but  in  the  other  three  no  such  cause  was  at  all  probable. 
One  of  them  was  a  woman. 

The  cases  in  which  amelioration  has  been  produced  are  more  numer- 
ous. In  fact,  it  is  not  at  all  uncommon  to  succeed  in  retarding  the  on- 
ward progress  of  the  disease,  and  of  thus  prolonging  the  life  of  the 
patient. 

Morbid  Anatomy. — Within  the  last  few  years  many  very  imparttnt 
contributions  have  been  made  to  the  morbid  anatomy  of  locomotor 
ataxia  mainly  by  the  pathologists  of  that  great  French  school  of  the 
Salp^trifire  with  Charcot  at  its  head.  For  the  complete  understanding 
of  these  a  few  words  relative  to  the  normal  anatomy  of  the  parts  coo* 
cerned  are  necessary. 

In  embryonic  and  early  infantile  life  the  posterior  columns  *re  di- 
vided into  two  unequal  parts  by  a  fissure  extending  from  the  angle  formed 
by  the  posterior  median  fissure  and  the  posterior  commissure  of  gnj 
matter.  The  internal  or  median  part  is  wedge-shaped,  is  of  greater  extent 
in  the  cexvical  region  than  in  the  dorsal,  and  greater  in  this  than  in  the 
lumbar.  It  is  caUed  the  slender  column  of  Brudach,  cuneiform  ooloisn 
nr  column  of  Goli 

The  external  part  of  the  posterior  column  is  all  that  region  bounded 
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externally  by  the  posterior  horn  of  gray  aubstance  and  interiorly  by  the 
oolamn  of  Goll,  It  is  called  the  external  band  of  the  posterior  eolumny 
or  the  posterior  root-zone. 

In  adult  life  the  fisfiure  separating  these  two  regions  no  longer  ex< 
lets,  but  its  situation  is  generally  marked  by  a  furrow  on  the  periphery 
of  the  cord,  and  a  histological  difference  exists  between  them»  in  that 
the  oolumna  of  Goll  contain  a  greater  amount  of  connective  tissue  than 
do  the  posterior  root-zones. 

Now,  although  it  often  happens  that  both  these  subdivisions  ol  the 
posterior  columns  are  the  seat  of  the  alteration  giving  rise  to  locomotor 
ataxia,  it  has  been  very  positively  shown  that  tbe  essential  lesion  la  thai 
of  the  posterior  root-zones,  and  that  it  is  to  the  disease  of  these  re- 
gions that  the  peculiar  symptoms  of  locomotor  ataxia  are  duo.  In 
fact  sclerosis  of  the  posterior  columns  may  exist  and  there  be  no  ataxic 
aymptoms  whatever,  as  is  shown  by  the  secondaiy  phenomena  of  Pott'a 
diaease.  Here  a  degeneration  or  sclerosis  of  a  part  of  the  posterior  col- 
umns throughout  their  whole  extent  exists,  and  there  are  none  of  the 
characteristic  symptoms  of  locomotor  ataxia  present.  But  the  appal^ 
ent  discrepancy  is  explained  when  we  come  to  find  that  iu  theae  caees 
the  lesions  are  confined  entirely  to  the  columns  of  GolL 

As  we  shall  see  hereafter,  this  is  not  the  only  evidence,  for  the  ool- 
umns  of  Goll  are  subject  to  primary  sclerosis  without  the  production  of 
ataxic  synipton>s. 

On  the  other  hand,  when  the  posterior  root-zones  are  selerosed,  the 
phenomena  of  locomotor  ataxia  are  always  present,  whether  the  ool- 
umna of  Gol!  bo  involved  or  not.  This  point  has  been  determined  by 
a  oaae  very  thoroughly  investigated  by  Pierret,'  in  which  a  woman 
named  Moli  suflTered  from  the  electrio-Iike  p&ins,  and  incoordination  ol 
locomotor  ataxia,  which  were  mainly  experienced  in  the  upper  extremi* 
ties.  On  post-mortem  examination  that  part  of  the  cord — the  cervioo- 
dovial — in  relation  with  the  upper  extremities  was  found  to  be  scle- 
rosed in  a  thin  lamina  existing  only  in  the  poaterior  root-zonea.  The 
columns  of  Goll  were  perfectly  healthy. 

In  another  case  the  same  obaerver  had  the  opportunity  of  conhrming 
tlie  reeults  previously  obtained.  A  woman  (Cutta)  had  suffered  for  many 
jears  with  electric-like  pains  in  the  lower  extremities^  plantar  annse- 
thoma^  and  incoordination.  Standing  and  walking  were  impossible^ 
Id  late  yearn  she  had  experienced  constricting  pains  around  the  body. 
The  superior  extremities  wore  not  in  the  least  involved.  On  po8t-mor> 
tern  examination  the  posterior  columns  in  the  lumbar  region  were  eol^ 
rosed  throughout  their  whole  extent,  except  that  on  each  side  a  little 
itlet  of  healthy  tissue  remained.  At  the  sixth  dorsal  vertebra  the  eole- 
tiasue  was  less  extensive  and  almost  entirely  confined  to  the  ool- 

Bar  Us  Alt^railonfl  d«  U  sobstance  gri«e  de  la  moldle  iplailrt  daui  T^taxie  looooc^ 
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umns  of  GoU,  tho  posterior  root-zones  only  exhibitiug  on  each  side  & 
little  islet  of  sclerosed  tissue.  A  little  higher  theao  islets  disappeared 
and  the  lesion  was  entirely  limited  to  the  columns  of  GoU.' 

Now,  if  the  lesion  of  tlie  columns  of  GoU  had  boon  at  aQ  coruiectod 
with  the  symptoms  observed  dorrng  life  in  the  lower  extremities,  we 
should  not  be  able  to  account  for  the  entire  exemption  of  the  superior 
extremities  from  all  ataxic  phenomena,  for  the  columns  of  GoU  in  that 
part  of  the  cord  in  relation  with  them  were  the  seat  of  marked  lesion* 

In  another  case  reported  in  the  same  memoir,  both  upper  and  boUi 
lower  extremities  were  affected,  and  on  post-mortem  examination  the 
whole  of  the  posterior  columns  in  the  lumbar,  dorsal,  and  cervical  re- 
gion were  altered. 

Hence,  comparing  this  case  with  the  other,  the  conclusion  is  irresist* 
ibly  arrived  at  that  the  ataxic  phenomena  exhibited  in  the  upper  ei- 
tremities  of  this  second  case  were  due  to  the  lesion  of  the  posterior 
root-zones,  and  not  to  that  of  the  coliimns  uf  GoU. 

Even  when  the  columns  of  GoU  are  the  seat  of  marked  disease,  it  is 
more  than  probable  that  the  lesion  originates  in  the  posterior  root-: 
and  therefore  affects  the  columns  of  GoU  secondarily.  Pierret  exp 
the  opinion,  in  which  Charcot  concurs,  that  the  implication  of  the 
unms  of  GoU  is  a  phenomenon  analogous  to  that  which  i>roducea 
cending  median  sclerosis  as  a  result  of  partial  myelitis,  and  that  the 
lesion  is  only  produced  in  those  cases  in  which  the  morbid  process  is 
very  strongly  pronounced  in  the  lumbo -dorsal  region  of  the  cord- 
In  a  subsequent  memoir,  M.  Pierret '  discusses  with  great  ability  the 
anatomical  disposition  of  the  fibres  entering  into  the  composition  of  the 
posterior  columns  of  the  cord,  and  shows  that  the  external  fasciculi  are 
in  reality  the  posterior  root'zones,  and  that  it  is  in  them  the  essential 
lesion  of  locomotor  ataxia  resides. 

But  it  is  not  always  the  case  that  the  morbid  process  stops  with  the 
posterior  root-zones  and  the  columns  of  Goll ;  the  posterior  boms  of 
gray  matter,  the  lateral  columns,  and  even  the  anterior  horns,  nmy  be 
reached. 

As  to  the  spinal  nerves,  it  will  almost  invariably  be  found  thai  the 
posterior  roots  are  atrophied. 

The  intra-cranial  lesions  are  important.  Indeed,  there  is  reason  to 
think  that  they  are  often  the  starting-point  of  the  disease.  They  hate 
been  very  caref uUy  studied  by  many  observers,  and  the  fact  that  one 
of  the  most  striking  of  thera — that  of  the  optic  nerve — can  be  observed 
with  the  ophthalmoscope,  gives  additional  interest  to  the  subject. 

The  alteration  which  the  optic  nerves  undergo  is  a  slow  progreasife 

*  "  Noto  Bur  la  Bc16ro3c  dcfl  cordons  postdricura  dana  t'&taxie  locomotrioe  progreHNii^* 
AreMvts  de ph/siolwrte,  tomo  Iv.,  1871-72,  p.  3(J4. 

*  **  Consid6ratioRs  anatomiqacfl  et  patbologiquofi  sar  te  faisceaii  postMaor  de  la : 
^piaiftre/'  Archives  de phynotogU^  1873,  ^.  834. 
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•CJero5i»,  causing  atrophy  of  the  disks  and  of  the  nerves  themselTM* 
Prom  the  color  which  tho  ntrves  ii&sume,  the  condition  is  known  by 
ophthalmologists  as  gray  degeneration.  According  to  Leber,  and  Week- 
or  and  Jaeger,  the  essential  changes  met  with  in  gray  degeneration  of 
the  optic  nerve  are  a  marked  increase  in  the  quantity  of  connective 
tissue^  especially  of  the  ceU-olements^  and  the  appearance  of  numerous 
gmmous  cells.  The  lesion  is  therefore  of  tho  same  character  as  sclero- 
sis affecting  the  other  parts  of  tho  nervous  system. 

The  ophthalmoscopio  appearances  have  been  so  clearly  stated  by 
Weaker  and  Jaeger,'  that  I  quote  from  them  the  following  details  : 

"The  clinical  characters  are  especially  revealed  by  the  particolAr 
appearance  of  the  papilla  and  by  the  narrowing  of  the  visual  field* 

"  An  essential  sign  which  we  have  claimed  for  the  ophthaimosoopio 
image  of  gray  degeneration,  is  the  more  or  less  complete  absence  of  an 
atrophic  excavation.  It  is  of  course  easy  to  tmderstaod  that  such  ex* 
cavation  is  much  less  apt  to  be  formed  when  there  is  a  substitution  of 
eellular  tissue  than  when,  as  in  simple  atrophy,  the  entire  nervous  struct- 
ure disappears. 

^  In  gray  degeneration  of  the  ncr>  e  the  initial  signs  of  the  disease 
eofimat  id  a  simple  change  in  the  color  of  the  papilla  without  any  exoa- 
Tation.  It  becomes  pale,  as  is  perceived  by  the  examination  of  the 
erect  image  with  Helmholtz's  plates,  and  it  assumes  a  more  or  less  pro- 
nounced bluish  tint. 

**With  this  change  of  color  there  is  a  coincident  change  in  tho 
transparency  of  tho  tissue  of  the  disk.  It  becomes  impossible  to  fol- 
low the  central  vessels  in  their  ramiBcations  ;  they  seem  to  be  applied 
to  the  bluish-white  tissue  of  the  papilla,  and  the  whitish  sclerotic  nn^ 
offers  a  marked  contrast  to  the  opaque  tissue  of  the  nerve.'* 

According  to  these  authors,  the  opiithalmoscopio  appearances  in 
oui0  of  gray  degeneration  are  sufficiently  charactenstio  to  enable  the 
diagnosis  of  locomotor  ataxia  to  be  made  with  certainty  from  them 
This  ia,  however,  1  am  inclined  to  thuik,  loo  positive  a  state- 
Wo  may,  however,  safely  conclude  that  when  they  are  coexist- 
ent with  the  disturbance  of  chromatic  perception  previously  referrod 
to  ;  when  tlie  pupils  are  contracted — they  are  dilated  in  ordinary  optio 
neuritis  and  atrophy  of  the  optic  nerve — ajid  eapecially  when  electric- 
like  paina  are  present,  we  have  as  positive  indications  of  the  existence 
ol  k>oamotor  ataxia  as  are  desirable. 

B««ld<}a  this  atrophy  of  tho  optic  nerve,  there  is  another  conditioQ  to 
ikh  it  is  subject,  as  a  consequence  of  a  preexisting  sclerosis  of  the 
ior  root-zones,  and  that  is  a  chronic  neuritis.  This  state  is  in- 
daoed  when  the  spinal  lesion  is  seated  in  that  part  of  the  cord  known 

the  ciEo-eploal  centre.    The  ophthalmoscope  in  these  oases  reveals 


*  "TMt^  d«i  maUdiea  da  fond  ds  Vm^'*  Paris,  1970,  p.  It. 
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m  the  early  stages  the  existence  of  choked  disk,  and  subsequently 
pie  atrophic  changes.  This  condition  is  not  peculiar  to  loooi 
ataxia^  but  may  be  caused  by  other  chronic  affections  of  th© 
cord.  It  is  referred  to  by  Dr.  Clifford  Allbutt  *  in  his  excellent  mono- 
graph as  **  simple  or  primary  atrophy  of  the  optic  nerve,  sometimes  ac- 
companied at  first  by  that  slight  hypermmia  and  inactive  proliferatioa 
which  make  up  the  state  I  have  called  chronic  neuritis.  This  sort  ol, 
change  I  have  never  found  as  a  result  of  spinal  injuries,  but  I  iiav^j 
often  met  with  It  in  chronic  degeneration  of  the  cord,  and  in  U 
ataxy." 

Besides  the  optic,  others  of  the  cerebral  nerves  may  be  affected, 
Those  most  oomiuonly  involved  are  the  third,  the  sixth,  and  the  audi- 
tory; the  lesion  of  this  latter  causing  deafness  and  other  disturbanoea 
of  hearing. 

The  lesions  found  in   the   bniin   never   affect  primarily  the  hemi*. 
spheres.     To  be  sure,  it  is  sometimes  the  case  that  there  are  mental 
troubles,  but  they  come  on  toward  the  close,  and  are  probably  the 
result  of  defective  nutrition  and  sympathetic  action. 

The  other  cerebral  lesions,  like  that  of  the  optic  nerve,  are  in  very 
intimate  anatomical  relation  with  the  posterior  columns  of  the  cord.-. 
They  are,  therefore,  met  with  in  the  lower  cerebellar  peduncles,  in  the 
restiform  bodies,  and  in  the  optic  thalami,  and  consist  of  degeneratioii 
and  atrophy. 

The  situations  of  the  spinal  lesions  and  their  general  character  were 
well  known  to  Romberg  *  before  the  researches  of  Duchenne,  Charcot, 
and  others.  Thus,  he  states  that  he  was  present  at  the  post-mortem 
examination  of  the  cord  of  a  former  patient.  The  organ  was  reduced 
one-third  in  diameter,  and  the  atrophy  was  confined  to  the  lower  pail 
of  the  posterior  columns.  The  posterior  nerve-roots  were  also  atro- 
phied, but  the  anterior  columns  were  healthy.  He  was  also  acquainted 
with  the  fact  that  the  cerebral  nerves  were  similarly  affected, 

Although  it  is  probable  that  the  sympathetic  is  atrophied  in  some 
part  of  its  extent,  in  many  cases  of  locomotor  ataxia,  the  fact  has 
not  been  demonstrated,  except  as  regards  one  instance  report^  fcy 
Donnezan,  in  which  a  filament  from  the  superior  cervical  gaoglioD  wi« 
found  atrophied.     The  fjanglion  itself  was  healthy. 

In  the  later  stages  of  the  affection  the  muscles  may  exhibit  a  oaa- 
ditioa  of  atrophy.  In  such  cases  their  tissue  will  be  found  on  mioio* 
scopical  examination  to  have  undergone  fatty  degeneration  and  subett' 
tution  to  a  greater  or  less  extent. 


^  '*  On  the  Use  of  the  Ophthalmoscope  m  DtBeuefl  of  ihe  Norroaa  SjBCem,**  ete^  La» 
doD  and  New  York,  1871,  p.  198. 

■"Lehrbuch  der  NervenkmnkheiWii  dea  Menacben,*^  "Sydenham  Boddty  Traula 
tien,"  London,  1853,  vol  ii^  p.  899. 
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Tbo  morbid  anatomy  of  the  join t^aflfect ions  which  sometimes  result 
the  spinal  lesion  consists  in  an  accumulation  of  water  in  the  syno* 
vial  cavity,  and  a  general  oedema  of  the  soft  parts.  The  most  common 
i^at  of  this  alteration  is  the  knee,  and  next  after  that  the  shoulder. 
The  hip,  the  elbow,  the  wrist,  and  the  smaller  joints^  may  also  be  in- 
volved. Occasionally,  the  trouble  does  not  stop  here,  but  the  artioulat- 
in||f  surfaces  may  become  rough  from  atrophy  of  the  proper  bone- 
tiasttOi  and  eventually  a  considerable  part  of  the  osseous  sul>stance  dis- 
sppeAlSt  giving  rise  to  spontaneous  taxation.  The  accompanying  fig- 
uros,  from  Charcot,  illustrate  the  nature  of  the  change.  In  B^ig,  82 
ta  represented  the  superior  extremity  of  the  healthy  humerus,  and  in 
B^.  8d  tho  corresponding  part  of  a  humerus  exhibiting  the  lesions 
prodooed  by  locomotor  ataxia* 

I~  Wn,H.  Fiu.  88. 

Pathology. — ^Tlie  theory  of  posterior  spinal  sclerosis  which  is  gen- 
^imlly  held  is,  that  the  lesion  impairs  a  faculty  by  which  the  muscles  are 
brought  into  harmonious  action — a  faculty  of  coCrtlinatiou*  According 
to  this  view,  the  first  thing  to  be  done  was  to  locate  this  faculty  in  an 
organ,  and  Duchenne,  with  whom  tt  originated^  adopting  the  ideas  of 
Flourens  and  others,  placed  it  in  the  cerobollum,  and  therefore  regarded 
what  he  designated  progressive  locomotor  ataxia  as  a  disease  of  the 
cerebellum.'     Thus  he  said: 

**In  conclusion,  regarding  the  order  of  appearance,  and  the  habitual 
progress  of  the  symptoms  which  mark  the  three  periods  of  pmgreasivo 
looomotor  ataxia,  wo  find  that  the  central  morbid  action  which  pro* 
dneee  the  phenomena  symptomatic  of  this  disease  begins  in  general  in 
the  motor  nervea  of  the  eye,  and  in  the  tubercular  quadngemina,  cx- 
leodiag  thenoe  lo  the  superior  and  inferior  cerebellar  peduncles  and 
finally  to  the  cerebellum." 

Ab  already  stated,  Duchcnne  has  since  abandoned  this  view  of  the 

*  "  Be  VilocitUikium  loeallfl^e,**  dcaxi6m«  6diU(m,  Paris,  18At,  pu  01 1 


622 


DISEASES  OF  THE  SPINAL  COBB. 


locfttion,  and  now  assigns  its  seat  to  the  posterior  columns  of  the  oord^ 
but,  in  order  to  make  the  morbid  anatomy  agree  with  the  theory  of  the 
disease  which  he  holds,  he  places  his  faculty  of  coordination  in  the 
cord*  But,  although  it  has  been  established  by  numerous  post-mortem 
examinations  that  the  cerebellum  is  not  the  seat  of  lesion  in  cases  of 
loeomotor  ataxia,  and  althou<r{i  the  differential  diagnosis  between  difc- 
eases  of  the  cerebellum  and  posterior  spinal  sclerosis  has  been  very 
clearly  made  out,  there  are  some  who  still  hold  the  view  that,  although 
the  cerebellum  shows  no  traces  of  disease,  and  that,  although  the  poste- 
rior columns  of  the  spinal  cord  may  be  in  a  state  of  sclerosis,  the  symp- 
toms are  the  result  of  an  interruption  to  the  passage,  from  the  cere- 
bellum through  the  posterior  columns  to  the  spinal  nerves,  of  that  force 
which  coordinates  the  muscles  into  harmomous  action.  In  the  memoir 
to  which  reference  has  already  been  made,  I  have  entered  at  length 
into  the  consideration  of  the  question  of  the  location  of  a  coordinating 
faculty  in  the  cerebellum,  and  have,  I  think,  adduced  suffi^cient  facts 
and  arguments  to  show  that  coordination  is  not  one  of  its  functii 
Without  going  into  a  full  account  of  the  subject,  a  synopsis  of  the 
elusions  arrived  at  will  probably  not  be  deemed  out  of  place  : 

1.  The  consequences  of  removal  of  the  cerebellum,  if  the  anitn 
survives  the  immediate  effects  of  the  injury,  are  not  enduring.  This 
conclusion  is  supported  by  experiments  by  Flourens,*  Haii;ing,*  Wag- 
ner,' Dalton,*  myself,*  and  others.  The  physiological  inference,  of 
course,  is,  thai,  if  the  faculty  of  coLlrdination  resided  in  the  cerebellum^ 
it  ought  to  bo  permanently  removed  with  the  ablation  of  the  organ. 

2.  The  entire  removal  of  the  cerebellum  from  some  aninmla  doea 
not  apparently  interfere  in  the  slightest  degree  even  for  a  moment  with 
the  regularity  and  order  of  their  movements.  I  have  performed  a  num- 
ber of  experiments  with  reference  to  this  point,  on  different  classes  of 
animals.  They  prove  very  clearly  that  the  cerebellum  is  not  the  gen- 
erator of  coordinating  power  in  all  aniniftU  that  have  it:  a  fact  in  com- 
parative  physiology  which  is  fatal  to  the  hypothesis  that  this  is  il« 
function  in  man. 

3.  Tlie  disorder  of  movements  which  results  in  birds  and  tnammtk 
Immediately  after  injury  of  the  cerebellum  is  not  due  to  any  low  of 
coordinating  power,  but  is  the  result  of  vertigo. 

If  the  cerebellum  be  removed  from  a  pigeon  it  exhibits  disorder  in 
its  movements,  but  a  careful  examination  of  the  phenomena  exhibited^ 

'  "Recherchcs  expSrinientales  sur  lea  propri6td8  et  le«  fouctiona  da  sjsI&om  w^ 
Tfux,"  PuriB,  1842. 

'  •*  Etperttnenta  quifednm  de  affcctibus  Iscsiomim  in  partibus  encephnle,"  18^6. 

•  •'  Nuchrichten  von  der  Univerfiitai  und  der  Kunigl.  Gt'seUschaft  der  WiseentcbaAcsi 
tn  GSttingen;  ^'  also,  Journal  <k  fa  jAtfiiohgie  de  Vhomme  «t  dta  animauz,  Avril,  184SI. 

•  American  Journal  of  the  Medical  Sdenca,  Januiiry,  18ftl,  p.  83  ;  also,  '*Trt«lki 
on  Humiui  Phjaiologr/*  fourth  edition,  1867,  p.  41C. 

•  Op.  «/.,  p.  24. 
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iliows  that  it  Ib  suffering  from  a  vcrtiginoiis  sensation.  Even  when 
placed  upon  its  breast  and  allowed  to  remain  at  rest,  there  is  a  trem* 
bling  and  swaj^ng  of  the  body,  such  aB  is  produced  by  alcoholic  intoxi- 
cation. Exactly  such  symptoms  can  be  caused  by  giving  pigeons  bread 
soaked  in  aloohol. 

4.  The  phenomtna  of  cerebellar  diseaso  or  injim^,  as  exhibited  in 
man,  are  not  such  as  show  any  derangement  of  the  coordinating  power. 

Many  cases  are  on  record  which  support  this  proposition,  Andral  * 
Btatos  that,  of  nincty-thrco  cases  of  cerebellar  disease  which  he  has 
studied)  only  one  appeared  to  support  the  theory  which  locates  the  co- 
ordinating power  in  the  cerebellum. 

Many  special  instances  might  be  brought  forward,  and  several  hare 
occurred  in  my  own  practice.  The  case  of  Alexandrine  Labrosse,  re- 
ported by  CJombette,*  is,  however,  worth  referring  to  more  spociBcally. 
His  paper  is  entitled  '*  Case  of  a  young  girl  who  died  in  her  eleventh 
year,  in  whom  there  was  complete  absence  of  the  cerebellum,  of  th« 
posterior  peduncles,  and  of  the  annular  protuberance*"  Magendie  ex- 
amined the  bntin  after  her  death,  and  satisEed  himself  that  the  defect 
was  congenital  As  AL  Combette  remarks  in  regard  to  this  eaiie,  Ale- 
xandiinc  Labrosse  had  been  able  to  walk  for  several  years,  but  always 
in  an  ancertain  manner.  Gradually  her  legs  lost  their  strength,  and 
•be  became  paraplegic.  She  preserved  the  use  of  her  upper  extremities 
to  the  last.  It  is  very  evident,  therefore,  that  the  weakness  of  her 
legfl  was  due  to  paralysis,  for,  had  it  been  the  result  of  incoordination, 
the  arms  must  necessarily  have  participated. 

For  these  reasons,  I  think,  it  cannot  be  considered,  with  anj  degree 
of  probability,  that  the  cerebellum  has  any  thing  whatever  to  do  with 
the  symptoms  manifested  in  sclerosis  of  the  poeterior  root'Zoncs  of  the 
oord.  Neither  is  it,  in  my  opinion,  necessary  to  assume  the  existenm 
of  an  organ  whose  office  it  is  to  exercise  a  oo{)rdinating  power. 

Other  authors  have  ascribed  the  incoordination  which  is  so  pmriu' 
Dent  a  phenomenon  of  sclerosis  of  the  posterior  root-zones  to  the  loss 
of  what  they  call  the  muscular  sense. 

Sir  Charles  Bell '  has  argued  strongly  in  support  of  the  existeuoci 
of  such  m  sense.     He  enunciates  his  theory  in  the  followin£r  sentenoc  : 

^'  Between  the  brain  and  the  muscles  there  is  a  circle  of  nerves  ;  one 

re  oonveys  the  influence  from  the  brain  to  the  muscle,  another  gives 
the  tense  of  the  condition  of  the  muscle  to  the  brath.*^ 

It  ia  by  this  connection  that  we  are  enabled,  aooording  to  Sir  Charles 

*  **  Olak|tie  in4dicale,"  secoodo  Edition,  tome  t.,  p.  7Sd, 

*  Jbumo/  dl»  pKynalc^  i^him^nta't  #/  /kiMWojK^m^  p«r  F.  Uft;^n4ie,   Unas  xL, 
1»l,  p.  27. 

^Ob  tha  K«r*otti  Cir«l«  whioli  ooiia«9lf  Ute  VolunUrf  Mamsle*  wilfa  tho  firaia,** 
iktcal  TlmosacUim^.**    Also,  "Th«  N«nrous  Sjatam  of  ibe  numan  Bodj/*  Loa- 
doe,  1«30,  |k  %^ 
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Bell  and  other  physiologists,  to  form  ae  idea  of  the  state  of  contract 
of  a  muscle,  and  to  lessen  or  increase  the  contraction  as  may  bo  n( 
Baiy.  According  to  some  wxitera,  in  locomotor  ataxia  the  patient  loset 
this  muscular  sense,  or  is  unable  to  exert  it,  for  the  reason  that  the 
spinal  columns  through  which  the  perception  readies  the  brain  are,  by 
disease,  rendered  incapable  of  transmitting  it. 

In  my  opinion— and  I  shall  endeavor  to  support  it  presently — there 
ia  no  such  perception  aa  that  referred  to,  and  its  existence  is  certainly 
not  established  by  the  case  reported  by  Dr.  Ley  to  Sir  Charles  Bell, 
and  which  is  incorrectly  quoted  by  Trousseau  ;  for  it  proves  nothing 
more  than  that  defective  sensibility  existed,  and  that  the  sense  of  sight 
had  to  be  used  in  order  to  obtain  a  correct  idea  of  what  the  iiuenysible 
muscles  were  doing. 

A  lady  having  been  recently  delivered,  and  having  sufifered  severe 
hiBmorrhage,  was  seized  soon  afterward  with  headache  and  numbness. 
Dr.  Ley  was  caDed  to  see  her. 

"I  found  her/'  he  says,  " laboring  jinder  severe  headache,  not  con- 
fined to,  but  infinitely  more  violent  upon  one  side  than  the  other,  and 
oooupying  the  region  of  the  temporal  and  occipital  bones  above  the 
mastoid  process,  and  attended  with  considerable  pulsation, 

"  Upon  one  side  of  the  body  there  was  such  defective  sensibility, 
without,  however,  corresponding  diminution  of  power  in  the  muscles  of 
volition,  that  she  could  hold  her  child  in  the  arm  of  that  side  so  long  aa 
her  attention  was  directed  to  it  j  but,  if  surrounding  objects  withdrew 
her  from  the  notice  of  the  state  of  her  arm,  the  flexors  gradually  re- 
laxed, and  the  child  was  in  hazard  of  falling.  The  breast,  too,  upon 
that  side,  partook  of  the  insensibility,  although  the  secretion  of  milk 
was  as  copious  as  in  the  other.  She  could  see  the  child  suGking  and 
swallowing,  but  she  had  no  consciousness  from  feeling  that  the  child 
was  80  occupied.  Turgescence  of  that  breast  produced  no  suffering, 
and  she  was  unconscious  of  what  is  termed  the  draught  on  that  side, 
although  that  sensation  was  strongly  marked  in  the  other  breast. 

*'  Upon  the  opposite  side  of  the  body  there  was  defective  power  of 
motion,  without,  however,  any  diminution  of  sensibility.  The  arm  was 
incapable  of  supporting  the  child,  the  hand  was  powerless  in  its  grip, 
and  the  leg  was  moved  with  difficulty  and  with  the  ordinary  rotary 
movement  of  a  paralytic  patient,  but  the  power  of  sensation  was  so  fai 
from  being  impaired  that  she  constantly  complained  of  an  uncomfortabl« 
flense  of  heat,  a  painful  tingling,  and  more  than  the  usual  degree  of  un- 
easiness from  pressure  or  other  modes  of  shght  mechanical  violence," 

After  a  few  months  she  died  ;  having,  in  the  mean  time,  received  ao 
improvement  from  the  active  treatment  employed,  and  having  also  be- 
come pregnant  again.  On  post-mortem  examination  there  were  fooad 
evidences  of  chronic  inflammation  of  the  membranes  of  the  brain.  The 
oord  was  not  examined.     Cetrtainly  this  case  presents  nothing  wliicb 
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may  not  bo  met  with  in  any  patient  who  has  anaesthesia  on  one  side 
and  paralysis  of  motif m  on  the  other.  1  have  observed  a  number  o£ 
similar  casos,  and  they  neither  provo  the  existence  of  a  muscular  sense, 
nor  do  they  have  any  apoeial  bearing  on  posterior  spitial  aolerosis  be* 
yond  the  fact  that  they  exhibit  deficient  sensibility. 

But,  before  proceeding  to  the  further  discussion  of  this  subject, 
clear  ideas  should  be  entertained  relative  to  the  atjiitomy  and  physiology 
of  the  spinal  conl.  The  researches  of  Dr.  J,  Lockhart  Clarke  have  given 
us  very  exact  information  on  these  points,  and  I  shall  therefore  quote 
frtini  him  in  full,* 

Aft  Dr.  Clarke  states,  before  he  began  his  researches  on  the  struct- 
ure of  the  spinal  cord^  it  was  universaJly  taught,  both  in  England  and 
abroad,  that  the  posterior  roots  of  the  spinal  nerves  were  attached  ex- 
clusively to  the  hitoral  columns  of  the  cord;  whereas  he  showed,  what 
is  now  universally  admittc*!,  that  they  arc  attacheil  immediately  to  the 
posterior  columns,  and  not  at  ail  to  the  lateral.  The  importance  of  this 
f«el  in  both  a  physiological  and* pathological  point  of  view,  and  espe- 
piftlly  in  its  relation  to  sclerosis  of  the  posterior  root^zones,  will  pres> 
eotly  appear. 
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Id  Fig,  84,  which  represents  a  transverse  section  of  the  rig^it  latond 

48i»  Dr.  Clcrke*i  paptf  on  **  Loeomotor  Atm%j*'  In  BriiUh  SMicai  JomrwU,  Sf^irm. 
Hv  19#f»  p.  844,  Inm  irydb  ]  take  ikit  aooouot  sad  Ui«  •eoocotwa/iiig  woodcota. 
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DISEASES  OF  THE  SPINAL  OORD. 


half  of  the  lumbar  enlargement  of  the  cord,  the  posterior  nerve-roots  (7) 
are  seen  to  enter  through  nearly  the  entire  breadth  of  the  posterior  col- 
umn, excepting  that  strip  nearest  the  posterior  median  fissure  called  the 
column  of  GoU  (a) ;  and  in  Fig,  85,  which  represents  a  loogitudinal  see- 
Fro,  so. 
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tion  uf  the  cervical  enlargement  of  the  cord,  we  see  the  course  of  th<? 
roots  of  four  consecutive  nerves  (P,  P,  P,  P)  within  the  cord.  These 
roots  are  of  three  kinds  :  The  first  kind  (/(,  a,  a^  a)  enter  the  cord  Xtb^vst 
veraely,  and  pursue  a  very  remarkable  course.  Each  bundle,  aft^r 
traversing  the  longitudinal  fibres  of  the  posterior  column  (PC)  in  ft 
compact  form,  and  at  a  right  angle,  continues  in  the  same  direction  to 
a  considerable  but  variable  depth  within  the  gray  substance  (G),  dilat- 
ing and  again  contracting,  so  as  to  assume  a  fusiform  appearance,  II 
there  bends  round  upon  itself,  at  a  right  or  more  obtuse  angle,  and, 
running  for  a  considerable  distance  in  a  longitudinal  direction  down  tb<» 
middle  of  the  cord,  sends  forward,  at  short  intervals,  into  the  anterior 
gray  substance,  a  series  of  fibres,  some  of  which  mingle  with  tbose  of 
the  anterior  roots  (A),  while  others  enter  the  anterior  white  column, 
as  at  AC,  AC,  in  which  they  run  longitudinally,  both  upward  am! 
downward. 

The  second  kind  of  posterior  roots  {b^  6,  h)  also  traverse  the  [KMt*- 
rior  column  transversely,  but  sometimes  a  little  obliquely  from  without 
inward-  Their  component  fibres  are  finer  than  those  of  the  other  bun- 
dles, measuring  about  the  ^oVf^'*  ^^  *'^  mch  in  diameter.  Some  of 
these  fibres  cross  over^ transversely  to  the  gray  substance  of  the  op* 
posite  side  through  the  posterior  commissure  behind  the  caDaL  Olht-rs 
extend  brto  the  posterior  and  lateral  white  columns  of  the  same  sidr, 
while  the  rest  may  be  traced  deeply  into  the  anterior  gray  sulifitance 
(Gr,  Fig,  85),  where  they  diverge  in  different  directions,  and  are  oUi' 
mately  lost  to  view. 

The  bundles  forming  the  third  kind  of  posterior  roots  {f\  r,  r,  Fig* 
8-1)  enter  the  end  obliquely.  A  few  of  their  fibres  proceed  near  the  8ur 
face  of  the  posterior  column  both  upward  and  downward,  and  pass  out 
again  witli  roots  above  and  below  them.     The  rest  cross  the  poesteriof 
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oolutnn  obllquuly  nud  ebiofly  upward,  a  small  number  only  running 
dowDwarcL  luterbicing  at  tho  same  time  with  each  other  and  with  the 
roots  already  described^  these  fibres  diverge,  and  for  the  most  part  reach 
the  gray  substance  at  points  successively  more  distant  from  their  en- 
trance into  the  cord  in  proportion  to  the  obliquity  of  their  course,  tlie 
most  divergent  and  superlicial  taking  a  longitudinal  course  at  least  for 
8<ime  distance,  with  the  fibres  of  the  posterior  oolutjin,  among  which 
ihey  are  lost.  From  these  investigations  (**  Phiiosophioul  Transact  ions,'" 
1853),  Dr.  Clarke  inferred  that  the  posterior  white  columns  of  the  oord 
be  the  only  channels  for  the  transmission  of  sensory  impresmoiii« 

Inference  which  was  verified  two  years  later  by  tlie  experimentA  of 
Brovm-S^qoard  (Gazette  midicait,,  IHAd). 

Such  being  the  anatomical  connection  of  the  posterior  nerve-roots 
with  the  posterior  columns  uf  the  cord^  it  is  evident  that  no  fmrt  of  tlie 
leagth  of  those  colmnns  except  the  fasciculi  bordering  on  the  posterior 
median  fissure — the  columns  of  GoU — can  be  damaged  either  by  injury  or 
diMftse  without  involving  destruction  of  a  oorresponding  number  of 
nerve-roots;  and,  since  reflex  action  of  tlie  cord  requires  that  impres' 
■MMu  be  conveyed  by  nerve-roots  to  the  gray  substance,  the  diminution 
of  reBex  action  in  oases  of  injury  to  the  posterior  columns  is  thua  readily 
explained. 

We  have  also  in  these  facts  an  explanation  of  the  pains  wltioh  are 
Colt  in  the  parts  supplied  by  nerves  coming  from  the  diseased  parts  of 
the  cord.  The  sclerotic  process  causes  pressure  to  be  exerted  on  the 
roota,  and,  in  aooonlauce  with  the  law  that  irritation  applied  to  a  uerte- 
centre  or  trunk  b  felt  most  acutely  in  the  peripheral  branches,  we 
have  the  pain  experienced  not  in  the  oord  but  in  distant  regions. 

Subsequently,  as  the  integrity  of  the  nerve-roots  and  of  the  pareo- 
ohiriDAtous  substance  of  the  posterior  root-zones  becomes  destroyed,  the 
hjfpmmwlheaia  is  succeeded  by  anaesthesia,  and  indeed  in  many  case«B 
Qoextsts  with  it  from  the  very  earliest  development  of  the  symptomst 

Dr.  Clarke,  in  the  anatomy  and  physiology'  of  the  posterior  nerve< 
«oo4a  and  their  relations  to  the  oord,  which  he  has  thus  so  aatiafaotorily 
presonts  a  theory  of  the  phenomena  of  inooOrdination  met 
in  posterior  spinal  sclerosis,  to  which  I  will  allude  more  speoifi* 
edly  dimetly.  In  the  mean  time  a  few  words  in  referenoo  to  the 
**  Bimnular  aense  **  are  necessary  to  the  understanding  uf  the  whole 
Mbjeoi. 

Landry  *  declares  that,  whenever  a  muscle  is  caused  to  contract,  the 
breijt  peroeives  the  scat  and  the  extent  of  the  contraction.  I  am  very 
sure  that  no  sensation  starts  from  the  muscle  which  can  give  the  bratii 
any  idea  on  the  subjeot.     As  Tronsseau  *  remarks: 


I  **  ViiaoSrs  tur  U  panljvie  du  tcfituiwBl  d*actirii4  musoaliiirc,"  l*hri«,  ISM 
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"  An  important  distinction  must  be  drawn  between  tlie  cooscioUi' 
ness  of  a  movement  wiiich  has  been  executed,  and  the  conaciousness  o! 
the  muscular  contraction  which  performs  the  movement.  \Vlieu  aftvr 
iihutting  our  eyes  we  execute  without  effort  a  pretty  extensive  move- 
ment^ we  are  unable,  even  on  paying  the  strictest  attention^  to  feel  tho 
contraction  of  our  muscles,  although  we  may  feel  the  movement  cotik 
municated  to  the  lever  by  the  contracted  muscles,  lliis  fact  is  so  true, 
that,  when  we  ask  an  intelligent  person,  who  knows  nothing  of  anat- 
omy and  physiology,  which  is  the  seat  of  the  movements  through  which 
the  fingers  are  flexed  or  extended,  he  immediately  points  to  the  Land, 
and  never  to  the  forearm.  It  is  only  when  the  muscular  effect  is  con- 
siderable and  kept  up  for  a  long  time,  that  it  is  perceived  where  the 
contraction  really  occurs.  Normally,  then,  we  have  no  consciousness  ol 
muscular  activity,  but  merely  the  consciousness  of  the  movement  itseU^ 
which  is  a  perfectly  different  tiling." 

In  a  very  thorough  essay  on  the  subject.  Dr.  Bastian  '  has  discimed 
the  whole  subject  of  the  **  muscular  sense,"  He  denies — and  1  think 
with  good  reason — the  existence  of  any  such  special  sense.  In  hii 
opinion,  there  is  no  consciousness  of  the  state  of  muscular  contractioOf 
and  that  the  estimations  by  which  we  regulate  the  extent  to  which  it  is 
necessary,  for  instance,  to  contract  the  muscles  of  the  upper  extretnitr 
to  sustain  a  certain  weight  in  the  hand,  are  *' inferences  based  upon 
previous  sensory  impressions  of  the  passive  kind,  upon  impressioiu 
emanating  from  the  skin,  from  the  joints,  and  from  the  muscles  theuh 
selves,  so  that  m  my  opinion  there  are  no  conscious  impressions  derir* 
able  through  the  'muscular  sense.*"  This,  as  I  think,  is  not  to  be 
considered  as  an  appanage  of  the  intellect^  but  rather  as  an  unconscioui 
organic  guide  in  the  performance  of  voluntary  movements.  ^Tiy*  it 
may  be  asked,  do  I  not,  as  Trousseau  has  already  done,  deny  its  exist- 
ence altogether  ?  And  to  this  I  should  reply  by  saying  :  "  Although 
there  is  no  evidence  to  lead  us  to  believe  that  we  derive  any  conscious 
impressions  through  the  intervention  of  this  so-called  *  muscular  seQse/ 
there  is  evidence  to  show  that  the  brain  is  assisted  in  the  execution  oi 
voluntary  movements  by  guiding  impressions  of  some  kind,  which, 
while  they  differ  from  the  impressions  producible  by  means  of  tlio  ordi- 
nary cutaneous  and  deep  sensibility,  may  differ  still  further  from  thefte, 
owing  to  the  fact  of  their  not  being  revealed  in  consciousness  at  all." 

This  impresses  me  as  being  a  very  philosophical  view  of  this  rather 
difficult  question,  and  it  is  in  part  sufficient  to  explain  the  incoordina- 
tion existing  in  cases  of  sclerosis  of  the  posterior  root-2ones;  but,  for 
the  full  understanding  of  the  subject,  it  appears  to  me  we  roust  brinif 
forward  another  fact  in  the  physiology  of  the  spinal  cord  which  has  not 


'  Remftrka  on  the  **  MtisoulM  Sense*'  a,m\  on  the  ^'Phj-aiolo^  of  Tliinkia(t** 
Ifftlica/  Journal,  Muj  1,  1860,  and  lubiequent  numbers. 
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ftttherto,  so  far  as  I  know,  been  made  applicable.  The  spinal  cord 
two  distinct  pur|>oses  in  the  economy.  It  transmits  aervous 
foroe  to  and  from  the  brain,  and  it  is  a  centre  which  generates  nervous 
force.  Referring  now  to  the  anatomical  details  given  by  Dr.  Loc^khart 
Clarke,  we  find  that  the  posterior  nerve-roota  not  only  reach  the  white 
substance  of  the  posterior  root-zones  and  antero-lateral  columns,  but 
that  they  are  in  intimate  relation  with  the  gray  matter.  Now,  the 
white  substance  simply  serves  for  the  transmission  of  nervous  force, 
the  gnky  elaborates  it.  Hence  a  great  many  of  the  muscular  actiona 
wfatoh  we  perform  are  done  through  the  agency  of  this  gray  matter  of 
Iha  oord^  and  are  without  the  intervention  of  the  brain,  and  the  brain 
oaa  only  b©  brought  to  bear  upon  them  through  the  agency  of  the  white 
flmt>8tance.  The  states  of  muscular  contraction  are,  therefore,  in  all 
pn>bability,  perceived  by  the  gray  substance  of  the  cord,  and,  aa  the 
bnuD  has  no  consciousness  of  the  perceptions  of  the  cord,  we  are  not 
Ottde  aware  of  the  states  of  muscular  contraction.  The  muscular  sense, 
therefore,  does  not  exist,  at  least  in  the  same  manner  as  do  the  other 


In  sclerosis  of  the  posterior  root-zones  of  the  spinal  cord  the  lesion 
generally  involves  the  posterior  nerve-roots,  the  posterior  white  sub- 
■tanoe,  and  the  posterior  comua  of  gray  substance.  Hence  the  oonl 
loses  both  in  the  ability  to  transmit  and  to  generate  oervons  force. 
Tbda«  unconscious  acts  of  muscular  coordination  which  are  regulated  by 
the  gray  substance  of  the  spinal  cord  can  no  longteir  bo  perfectly  accom- 
pttffbi*d;  and  the  bmin  is  brought  to  assist  in  the  determination  through 
the  MUse  of  sight.  The  patient  cannot  stand  well  with  his  eyes  shut,  or 
Wftlk  in  the  dark,  or  determine  diflPerenoos  of  weight,  because  be  is  rely- 
ing altogether  on  the  perceptive  faculty  of  the  spinal  cord,  and  thij 
Oi]gan  is  not  in  a  condition  to  perform  its  work  with  precision  ;  and  his 
nudvements  and  muscular  contractions  arw  rendered  stiU  more  uncertain 
fironi  the  fact  that  the  cutaneous  sensibility  is  diniimahed* 

In  the  normal  condition  we  frequently — in  determining  weights,  for 
iiit4aiio»— «re  greatly  assisted  by  the  sense  of  sight,  and  there  is  noth* 
iiig  surprising  in  the  fact  that,  in  a  diseaae  like  locomotor  ataxia,  the 
spinal  cord  should  be  unable  to  ponx^ive  states  of  mttacular  eontmction 
wtthont  the  assistance  of  the  brain.  Atid,  as  the  conducting  power  of 
the  cord  is  also  lessened,  the  brain  cannot  act  with  its  full  power ;  and, 
thervfoff,  even  with  all  the  aaaiatance  to  be  derived  from  I  he  chief  gen- 
erator of  nervous  force  in  the  bodj^  the  patient's  musolea  are  not  aa 
well  GoQrdinated  as  in  health. 

Dr.  Lookhart  Clarke,  in  the  memoir  already  cited,  explains  the  inoo- 
npon  another  principle,  wliich,  although,  as  I  tliink,  not 
to  eocount  for  the  phetiouienon,  may,  and  probably  does,  exer^ 
oiee  aoine  influenoe.  His  view  ig,  that  there  is  a  physiological  state  of 
tike  mnades  dependent  on  reflex  action,  that  is  abeolutely  essential  to 
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the  proper  coordination  of  voluntary  movements,  and  that  is,  their 
city,  or  that  moderate  but  constant  state  of  contraction  which  k 
the  antagonist  muscles,  or  those  that  are  variously  oppos^nl  to  each 
other,  in  equilibrium  or  static  tension.    In  the  performance  of  voluntary 
movements   a   constantly-varying   number  of  muscles,   each  of  which 
differs  more  or  less  in  force  and  in  the  particular  direction  which  it 
gives  to  the  limb  or  part,  are  associated  together  in  action  in  an  endlea 
variety  of  ways.      Each  of  the  muscles  that  compose  these   varying 
groups  must  contract  either  simultaneously  or  successively  to  a  certain 
particular  extent,  with  a  certain  degree  of  force,  and  with   a  certaiti 
degree  of  rapidity,  in  relation  to  the  actions  of  the  others,  accordii^ 
to  the  resultant  direction  desired  in  the  voluntary  effort;  and  this  ^iAH 
less  variety  of  ways,  in  which  a  constantly-varying  number  of  muao^^l 
are  balanced  against  each  other  in  contraction  for  the  performance  dt 
constantly-varj'ing  and  complicated  voluntary  movements,  affords  the 
most  exquisite  and  beautiful  example  of  what,  in  physical  science,  is 
termed  the  composition  of  forces.     In  this  balancing  of  muscular  fon« 
we  have  to  learn  by  experience,  and  to  remember  the  exact  voluotaiy 
effort  required  to  contract  each   muscle  to  its  proper  extent,  with  its 
proper  force,  and  with  its  proper  degree  of  rapidityj  in  relation  to  the 
action  of  the  others  that  complete  the  group  employed.     Now,  it  i» 
evident  that  if  some  of  the  muscles  of  the  group  employed  have  lost 
their  normal  tension  or  tone,  they  will  not  properly  respond  to  tk 
excitation  of  the  voluntary  stimulus,  and  will  fail  to  perform  their 
proper  part  in  balancing  the  eflPocts  of  the  other  muscles  of  the  group 
that  retain  their  tension,  in  the  execution  of  any  given  movement.    Id 
proportion,  therefore,  to  the  exact  amount  of  tension  lost  by  any  mus- 
cle or  muscles  of  the  group,  and  the  number  of  muscles  that  have  lost 
that  tension,  there  must  necessarily  be  a  proportionate  amount  of  <li** 
orderly  movement  of  incoordination.    But  it  appears  to  be  satisfaotorilv 
provtnl,  by  tho  experiments  of  Brondigcost,  Rosenthal,  and  others,  that 
this  constant  tension  or  tone  of  the  voluntary  muscles  is  due  to  a  con- 
stant reflex  action  of  tho  cerebro -spinal  centres,  and  is  immedfatelj 
dependent  on  impressions  conveyed  from  the  muscles  to  those  centres 
by  the  posterior  roots  of  the  nerves.     Now,  Dr.  Clarke  has  shown  how 
these  posterior  spinal  roots  are  spread  out  through  the  posterior  col- 
unins  of  the  cord  ;  how  impossible  it  is  for  these  columns  to  be  dt* 
stroyed  to  any  great  extent  without  involving  destruction  of  tho  nerre- 
foots  ;  and  how,  consequently,  tho  columns  are  so   destroyed  in  loco* 
[iiotor  ataxia.    But,  except  iia  the  very  last  stage  of  this  malady,  idl  tb*? 
fK>strrior  roots  are  not  injured  by  disintegration,  and  some  of  them  tre 
still  competent  to  carry  impressions  to  the  gray  substance  of  the  coxdj 
so  that  some  of  the  muscles  retain  their  toTie,  while  others  lose  it  to  i 
greater  or  less  extent. 

This  is  Dr.  Clarke's  explanation  of  the  peculiar  feature  of  postoriei 
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spinal  >cIero8i«,  in   almost   his   own   words.     That  it  La  ingenious  and 
plausible,  all  physiologists  and  pathologists  will  admit. 

An  interesting  point  connected  with  the  pathology  of  locomotor 
ataxia  is  the  fact  that  the  spinal  lesion«  sometimes  exiat  in  cunjujiO' 
tion  with  the  cerebral  lesions  which  are  the  anatomical  basis  of  geuer&l 
paralysis  of  the  insane.  This  subject  was  alluded  to  when  the  laat'* 
oamed  disease  was  under  consideration.  Westphal,'  who  was  the  6rst 
to  give  special  attention  to  this  matter,  does  not  believe  th;it  there  la 
any  direct  relation  between  the  morbid  process  in  the  cord  and  that  ill 
the  brain.  Neither  of  them  is^  in  his  opinion,  secondary  to  tlio  other* 
Thoy  simply  coexist  as  the  expression  of  an  excessive  proclivity  to  diA* 
•Me  of  the  nenrous  system^  just  as  any  other  two  di:ieases  may  be  pros* 
•Dtp  one  ta  the  brain  and  the  other  in  the  cord,  without  there  being  any 
direct  Interdependence  between  them.  This  is  undoubtedly  correoL 
>tor  ataxia  is  by  no  means  uncommon  in  patients  afiocted  with 

Otber  forms  of  insanity.     Several  such  cases  have  come  under  my 
own  observation,  and  Dr.  Patrick  Nicol/  in  an  excellent  memoir,  baa 
•everal  instances  which  have  occurred  in  his  experienoe* 
>Aa  wo  have  seen,  the  lesions  in  sclerosis  of  the  posterior  root -zonal 

not  always  confirmed  to  the  original  seat.  Among  other  parts  of  i}m 
eord  liable  to  be  involved  is  the  anterior  tract  of  gray  matter.  Henot 
we  have  the  more  complete  development  of  pamlysis  and  the  supervon* 
tton  of  atrophy  io  the  affected  muscles.  A  remarkable  instance  of  looo- 
molor  ataxia  combined  with  muscular  atrophy  formed  the  subject  of  a 
clinical  lecture/  which  I  delivered  at  the  Bellevue  Hospital  Medical 
College,  in  the  winter  of  1871--'73.  In  this  case  there  were  electric-like 
pain*,  incoordination,  ocultir  troublen,  ptosia,  double  vision^  plantar  an- 
n*sthesia,  etc.  After  about  two  years  muscular  atrophy  sol  in,  begin* 
ning  in  the  left  leg,  then  involving  the  right  corresponding  member, 
Ihen  the  left  arm,  and  finally  the  right  upper  extremity. 

In  this  case  the  lesion  of  the  posterior  root-zones  was  the  j>rimary 
lion,  the  anterior  tract  of  gray  matt^T  subsec^uently  becoming  sym- 
metrically implicated  There  wore  no  contractions  like  those  present 
when  the  lateral  columns  of  the  cord  are  the  seat  of  disease. 

In  the  case  of  the  woman  Moli,  reported  by  Pierret,*  to  which  refer- 

4  M  Ucb«r  den  j^ogvawftrtSfeo  Standpimct  der  KentnisM  voa  dor  ftUgi«in«io«Q  progrvaNiB 
PftcaljM  dtr  Irren,"  QrlsaiofBr*!  ArdUv  fkr  J^gehiatru  mid  Xennnkrmmikriitn,  B«A 
U  Bud  U  l^'^. 

*  '*  On  ProgreMive  LocooMtor  Ataxy  aad  toaie  other  Poms  of  LocomtJtor  Ebfideaoj,  m 
fbaad  la  the  laMaV' ''  ^^ot  Ridfaig  LunatSe  As/ltun  Medical  Reporu,"  vol  i ,  1871,  p. 
17« 

■  ^QiDieil  Lf>ctttrM  on  DiMMca  of  tlu  Ntrroaa  Syttom/*   K«w  Yotk^  HH,  p. 

*  **  8ar  les  alt4ratloiu  d«  U  ttilMUncc  gtim  d«  la  inoiUe  ^pini^rv  dans  TaUxie  loeoaM>> 
DOAifddriM  dans  leors  rmpporta  av«o  ratrophie  t&tiHiikii%"  Artkiam  4»  pk^tialegi^ 
^M0. 
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enoe  has  already  been  made,  lliere  were  also  the  combination  of  the 
symptoms  due  to  tbe  lesion  of  the  posterior  root-zones,  and  those  re- 
sulting from  the  extension  of  the  morbid  process  to  the  anterior  horus 
of  gray  matter — the  right  side  being  the  seat  of  profound  musoulw 
atrophy.  On  post-morteai  examination  it  was  found  that  the  right  an* 
terior  horn  of  gray  matter  in  the  dorsal  and  cervica,!  regions  was  the 
seat  of  degenerative  changes  in  tbe  nerve-cells,  many  of  which  had  din- 
appeared.  The  horn  was  markedly  diminished  in  size.  These  changei 
are  shown  in  the  accompanying  tigure  (Fig.  86)  frt>m  Piorret— ^,  tin? 
posterior  roots;  ^,  the  uiternal  radicles,  the  sclerosis  being  limited  to 
their  area  ;  c,  the  right  anterior  horn  of  g^ray  matter  atrophied.  This 
association  of  muscular  atrophy  with  sclerosis  of  the  posterior  root- 
zones  IS  to  bo  explained  by  the  fact,  first  pointed  out  by  Kttllikcr/  that 
some  of  the  internal  iibres  of  the  posterior  roots  pass  toward  the  ante- 
rior horns  of  gray  matter,  and  can  be  traced  as  far  as  the  large  a»ll8 
forming  the  external  group.  The  connection  of  the  fibres  of  the  pos- 
terior roots  with  the  anterior  horns  of  gray  matter  is  also  referred  to 
by  Lockliart  Clarke '  and  Gerlach.* 

Fm.  niA. 
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Treatment.— It  must  be  remembered  that  locomotor  ataxia  oftrti 
spontaneously  remits  in  the  violence  of  its  symptoms.  Indeed,  the  n*- 
mission  may  at  times  amount  to  almost  a  complete  intermission.  Bat 
taking  this  fact  into  full  consideration,  I  am  quite  sure  that  the  disease 
is  not  in  every  case  nninfliienced  by  medical  treatment*  A  great  manv 
medicines  have  been  recommended,  and  numbers  of  cuires  have  becD  re- 
ported.    Careful  inquiry,  however,  suffices  to  show  either  that  the  il* 

*  '*A  Marmal  of  Oimian  Histology,"  "Sydenhum  Society  Translations,'*  toL  i,  l^ 
p.  415, 

»  "  Philosophical  Tran«?acHon9,"  1853, 

*Stricker*9  "  Manual  of  Histology,"  American  e4ition,  New  York,  18 V2,  p.  MS, 
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leged  cures  were  merely  instances  of  more  or  lens  complete  remission, 
or  that  the  cases  were  really  not  examples  of  the  disease  in  question. 
To  even  mention  the  assuuiod  remedies  would  be  profitless  labor. 

In  the  very  earliest  period  of  the  disease  ergot  is  calculated  m  some 
cases  to  be  of  decided  benefit.  It  should  be  administered  in  doses  of 
at  least  a  drachm  three  or  four  times  a  day,  and  continued  for  several 
months.  The  bromide  of  potassium,  sodium,  or  calcium,  is  an  effica- 
cious adjuvant.  Under  the  combined  use  of  these  remedies  I  have 
repeatedly  seen  the  electric-like  pains  diminish  in  \iolence  or  even  alto- 
gtsther  disappear.  The  gastric  disturbances  may  often  be  alleviated  by 
bismuth,  or,  what  is  usually  still  more  efficacious,  by  the  saccharated 
pepsin  in  doses  of  fifteen  or  twenty  grains  with  each  meal. 

AVith  those  measures  the  primary  galvanic  current  applied  to  the 
tpioc,  on  each  side  of  the  spinous  processes,  is  an  agent  w-hich  ought  to 
be  used.  Cases  have  been  reported  by  Meyer,  Benedict,  and  others,  in 
which  it  alone  has  apparently  effected  cures — or  arrest  of  the  morbid 
proccaa — ^and  Rosenthal '  speaks  highly  of  its  beneficial  influence.  I 
haye  tised  it  with  success  in  several  cases  in  conjunction  with  the 
means  previously  mentioned.  Ordinarily,  it  has  not  appeared  to  me  to 
be  of  any  material  service. 

The  puliis  in  the  back  and  around  the  abdominal  and  thoracic 
regioDS  may  bo  combated  with  C(x]eino  in  doses  of  from  half  a  grain  to 
one  or  even  two  grains,  or  with  hypo<lermio  injections  of  morphia. 

If  the  case  comes  under  observation  when  the  motorial  troubles  ara 
well  marked,  or  if,  after  having  used  it  far  a  month,  no  decidedly 
ficial  effect  follows  the  trejitraent  just  specitied,  I  omit  the  ergot, 
frequently  use  instead,  the  nitrate  of  silver  in  doses  of  the  quarter 
ol  a  grain  three  timea  a  day.  According  to  Rosenthal,'  Wundorlich, 
diarcot  and  Vulpian,  Herschell,  Klinger,  Duguet  and  Vidal,  have  ex- 
tolled its  merits.  This  remedy  has  in  my  hands  apparently  proved  set- 
viooable  in  several  cases  which  were  well  advanced,  but  1  am  not  able 
to  spaak  definitely  on  the  subject,  for  the  reaaon  that  with  it  bromide 
of  potaaaiunif  and  especially  galvanism,  were  need.  Two  cases  were 
<nu«d  by  the  combined  remedies — one  of  them  was  that  of  a  distin- 
ffoiahed  journalist,  who,  in  the  first  place,  was  treated  with  ergot,  and 
mbsoc|ucntly,  when  this  medicine  appeared  to  be  of  no  further  effeoti 
wilh  the  nitrate  of  silver.  At  the  prei>ent  time,  seven  years  having 
elapaedf  this  gt^ntleman  is  well,  free  from  pains,  able  to  coordinate, 
and  with  no  symptom  of  the  affection  remaining.  The  diseoae  waa  first 
olAiiifoated  by  on  epileptic  paroxysm,  and  soon  afterward  ocular  trott* 
hka  mado  their  appearance.  The  electric*like  pains,  abdominal  con« 
atiiction,  and  inooOrdination  in  the  upper  and  lower  cxtromittea,  were 
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well  marked.  He  was  under  treatment  for  about  four  months,  Tb« 
other  case  was  that  of  a  lady  of  this  city.  The  disease  iu  her  began 
with  pain  iu  the  back,  and  electric  pains  in  the  lower  extreinitiei* 
Ptosis,  dilatation  of  the  ri^ht  pupil|  and  diplopia  followed,  and  then 
gradual  loss  of  sensibility  in  the  soles  of  the  feet,  and  difficulty  in  coor- 
dinating the  muscles  of  the  legs.  The  disease  had  laated  two  years  and 
a  half  when  the  patient  came  under  my  charge.  She  was  treated  with 
the  nitrate  of  silver  and  the  other  remedies  mentioned,  for  nearly  a 
year,  and  throughout  the  whole  period  gradually  improved  till  her 
recovery  was  complete.  The  nitrate  of  silver  was  suspended  for  a  week 
after  each  month  of  its  administration. 

In  a  third  case  ergot  and  nitnite  of  silver  were  given  together  with- 
out the  bromide  of  potassium.  This  case  waa  that  of  a  gentleman,  a 
merchant  of  this  city,  residing  in  Bridgeport,  Connecticut.  He  had  had 
ooidar  troubles,  and  waa  suffering  from  pains,  inooiJrdination,  plantar 
anc-Esthesia,  paralysis  of  the  bladder,  and  swelling  of  the  right  knee, 
when  he  came  under  my  charge,  being  sent  to  me  by  my  friend  Dr. 
Hubbard,  of  Bridgeport.  The  disease  had  then  lasted  only  a  few 
months.  With  the  medicines,  the  constant  galvanic  current  to  th# 
spine  and  spinal  nerves  was  employed.  He  was  entirely  cured  in  Ion 
than  three  months. 

In  all  cases  inquiry  should  be  made  with  reference  to  the  exifitenise 
of  a  s^-philitic  taint.  If  aflirmatire  results  follow  the  investigation,  ikj^J 
iodide  of  potassium  should  be  administered  in  gradually-increasing  do4^^| 
as  recommended  for  acute  spinal  meningitis,  or  in  combination  with 
corrosive  sublimate,  according  to  the  formula  given  on  page  308,  recol- 
lecting that  galvanism  is  likewise  to  be  used,  and  such  other  treatment 
as  the  special  symptoms  may  seem  to  require.  Two  cases  were  cured 
by  this  treatment;  one  of  them  was  that  of  a  gentleman  from  the  West 
— u  fully- developed  case— who  had  been  treated  by  my  friend  Dr* 
Bumstead,  for  other  syphilitic  troubles,  and  who  sent  him  to  me  for  hia 
spinal  disease.  The  inco?)rdiuation,  plantar  anfesthesia,  pain  in  the 
lumbar  region,  and  the  electric  pains,  were  all  present,  together  with 
slight  diplopia.  He  was  under  treatment  for  about  ten  months.  I  met 
him  a  few  weeks  since  in  a  railway-car,  the  picture  of  health,  and,  as  he 
told  me,  perfectly  well 

Tlie  other  case  occurred  in  the  person  of  a  gentleman  of  this  city» 
and  waa  similar  in  general  features  to  the  preceding.  A  cure  was  ob- 
tained, after  like  medication,  in  six  months. 

In  another  case,  after  ergot  had  been  used  for  several  months  with- 
out ajjparont  benefit,  the  nitrate  of  silver  was  administered  with  thd 
effect,  to  all  appearance,  of  checking  the  further  progress  of  the  disoaiei 
and  producing  decided  amelioration  of  the  existing  symptoms.  The 
patient,  a  distinguished  member  of  the  dramatic  profession,  by  my  a<i- 
vice,  withdrew  from  the  stage,  and  being  in  Philadelphia,  he  consulted 


PR00RE?8IVE  LOCOMOTOR  AT,VXU. 


635 


at  my  suggestion  Dr.  Weir  Mjichell,  who  unhesitatingly  confinned  my 
diagaoeia.  He  took  the  nitrate  persistently  for  about  six  mouths,  and 
waa  90  greatly  improved  that  I  gave  my  consent  to  his  resunimg  his 
profeaaion.     There  are  now  no  pains;  his  codrdination  ia  good,  and  biB 

eral  health  leaves  nothing  to  be  desired. 

In  several  cases  I  have  obtained  ameliorations  by  tho  use  of  phos- 
oric  ficid,  phosphorus,  and  chloride  of  banuni,  but  after  extensive 
experience  with  these  agents,  I  am  unable  to  report  any  permanently 
(OCRTfesults. 

If  the  Tesical  sphincter  be  paralyzod,  belladonna  may  bu  u^^od  with 
•dvantage,  preferably  in  the  form  of  hypodermic  injections  of  atmpia 
gradually  increased  daily,  from  the  one  hundred  and  twentieth  of  a 
^nin  to  the  thirtieth, 

Hydro-therapeutics  in  all  forms,  and  faradization,  have  never,  fto- 
cording  to  my  experience,  been  of  the  slightest  benefit,  except  as  re- 
gards the  use  of  the  latter  to  tho  affected  muscles.  The  ether-apray 
r(x3ommcnded  by  Jaccoud  has  been  entiroly  Inefficacious  in  my  handSi 
and  the  same  may  be  said  of  all  plasters  and  embrocations. 

One  auxiliary  means  of  treatment  I  have  lately  employed  with  ad- 
vantage, and  that  is,  keeping  the  patient  as  much  as  possible  from 
using  the  groups  of  muscles  which  have  lost  their  coordinating  powor, 
and  requiring  him,  when  he  walks,  to  employ  orutohcs  to  assist  him. 
By  systematically  carrying  out  thia  plan  tho  nervous  force  of  the  pa- 
tient is  not  wastC'J,  and  a  diseased  organ,  such  us  is  his  spinal  eord,  is 
not  overtasked 

Lately  I  have  employed,  and  thus  far  with  apparently  good  results, 
tb#  Mtual  cautery  to  the  spinal  column.  I  have  used  it  in  eleven  caae*. 
The  effect  has  been  to  lessen,  and  in  three  cases  entirely  to  abolish,  the 
electric  pains  and  the  feeling  of  constriction  around  the  body.  In  one 
fully-developed  case  which  I  bad  before  the  medical  class  of  the  Unj* 
veraity  of  New  York,  tho  pains,  wliich  were  of  g^at  intensity,  ceased 
within  a  few  hours  after  the  first  cauterization.  Ten  days  subscijuent- 
ly  I  repeated  the  operation,  the  pains  in  the  legs  having  returned,  and 
n  the  relief  was  complete. 

One  other  therapeutical  measure  «eenu!  to  be  of  importance,  and,  if 
further  experience  sustains  the  views  which  we  at  present  appear  to  be 
warranted  in  entertaining  of  it^  ctHcacy,  it  will  be  worth  all  other 
means  combined.  It  is  thiit  of  stretching  the  sciatic  nerves.  Langen- 
beok^  was  the  first  to  do  this  for  locomotor  ataxia,  and  the  re*«ultrt,  not 
only  in  relieving  the  electricdike  pains  for  which  it  was  performed  but 
in  curing  the  ataxia,  were  sach  as  to  astonish  the  operator.  Since 
tli0D  the  openition  has  been  performed  by  Esmarch  with  like  favor- 
Me  Oon3te4uent'eA.     Ci'Ttainly  nothing  in  the  whole  range  of  neuro- 

« **BcrUiirv  kUoischc  WochcaschrifC  -No,  48,  .879. 
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thcropy  is  90  oontrary  to  our  preooncfived  opinions,  as  these  e) 
encfS  and  additional  operationH  will  be  rt^qnircd  before  the  proci?<1uTe 
can  h^  regarded  as  entitled  to  any  serious  consideration. 

Via 

INFLAMMATION — SCLEROSIS — OP   THB   COLUMNS   OF   GOLL. 

We  have  seen  that  the  colamna  of  Goll  or  posterior  median  fasciculi 
are  generally  the  seat  of  a  lesion  simultaneously  with,  or  more  probably 
secondarily  to,  that  which,  existing  in  the  posterior  root-zonesp  causei 
the  group  of  symptoms  we  caO  locomotor  ataxia. 

There  is,  however,  no  doubt  that  they  may  be  the  seat  of  primary 
disease^  and,  though  the  data  are  not  yet  suflScient  to  enable  us  to  give 
the  clinical  history  of  the  afl'ection  as  fully  as  is  desirable,  we  are  not 
altogether  without  ioforaiation  on  the  subject.  Our  definite  knowledge 
rests  upon  one  case  reported  in  full  by  Pierret,*  and  which  I  quote, 
greatly  condensed  as  follows  : 

Catherine  Magnaigat,  when  thirty  years  of  age  (1856),  experienced 
numbness,  "pins  and  needles,^'  sensations  of  heat,  and  deep-seated  pains 
in  the  extremities,  especially  the  upper.  There  were  also  pains  in  the 
loins,  obi^tinate  headache,  and  a  sense  of  tightness  around  the  chest. 

In  18G0,  vertigo  and  weakness  of  the  lower  extremities  8upe^ 
vened.  She  did  not  distinctly  feel  the  ground  with  her  feet,  aad  &be 
was  obliged  to  walk  with  a  cane. 

In  18Cr3  she  entered  the  Salpi-tridre,  and  came  under  AL  Charcots 
care.     Her  condition  was  then  as  follows  : 

Tactile  sensibility  was  diminished  in  the  soles  of  the  feet^  the  left 
especially.  She  could  not  walk  without  a  crutch,  which  she  used  under 
her  right  arm.  When  she  wished  to  go  forward  she  experienced  m 
impulse  to  spring  or  leap,  and  litially  she  advanced  by  a  series  of  short 
steps,  and  felt  as  if  impelled  by  a  force  she  could  not  resist.  When  she 
closed  her  eyes  while  standing  alone  she  maintained  the  erect  position 
for  a  while,  but  would  eventually  have  fallen  unless  supported.  She 
was  easily  fatigued,  and  walking  caused  pains  which  compelled  her  eoon 
to  stop.  Her  feet  seemed  to  stick  to  the  ground  when  she  made  volun- 
tary efforts  to  Hft  them.  Sometimes,  when  she  attempted  to  advaooev 
she  felt  herself  irresistibly  drawn  toward  the  left  side,  %yheii  aflei 
having  taken  a  few  steps  she  wished  to  go  back,  she  turned  round  sud- 
denly as  if  moved  by  a  spring. 

In  1866  she,  for  the  first  time,  experienced  constricting  paios 
around  the  body  low  down,  and  electric-Iike  in  character.  Soon  after- 
ward she  felt  similar  pains  in  the  anterior  part  of  the  thighs.  Oo* 
taneous    sensibility   was  then   diminished    in   the   lower   extremitiea 

*  '*  Notes  eur  un  caa  de  Bcl^roae  primitive  du  faifoean  midiaa  det  eodboB  po$(^ 
rkura,'*  Archiisf*  tie  pht/4ioloffiey  187S,  p.  74. 
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of  the  exact  position  of  the  limbs  was  not  in  tlje  leaai  ira- 

and  there  was  no  incoordination.     Such  was  her  condition  when 

1871  flho  died  of  pneumonia. 

IIjo  po8t*morteni  examination  showed  that  the  columns  of  Goll  were 

^throughout  their  whole  extent  in  a   state  of  selero&iH.     It  was  most 

lifest  in  the  dorsal  reg-ion,  where  it,  to  a  slight  extent,  invaded  the 

posterior  root-zones,  to  which  cireumstunce,  doubtless,  the  electric-like 

pttloa  experienced  by  the  pntient  were  due. 

The  case  would  appear  to  show  that  sclerosis  of  the  ooluinns  of  Goll 
res  rise  to  certain  symptoms  in  the  lower  extremities,  however  much 
superior  may  retain  their  normal  coniUtion.  In  some  cases  of  loco- 
motor ataxia  there  has  been  noticed  an  unusual  feeling  of  heaviness  iu 
the  lower  extremities,  or  a  mariced  tendency  to  go  buckwaitl,  or  a  great 
feeling  of  fatigue  after  slight  exertion,  a  marked  incertitude  in  standing 
erect,  or  even  an  irresistible  feeling  of  propulsion.  In  such  instances, 
therefore,  the  columns  of  Goll  were  aJTected  at  tlie  same  time  with  the 
posterior  root-zones.  M.  Pierret  holds  the  opinion  that  these  columns, 
to  some  extent,  preside  over  motion. 

The  accompanying  woodcuts  (Figs.  8T,  88,  89,  ©0)  represent  scle- 
rosis limited  to  the  columns  of  GoJl,  and  are  taken  from  M.  l'ierret*8 
memoir.  Fig.  87  refers  to  the  cervical  region,  Fig.  88  to  the  dorsal. 
Fig.  80  shows  the  appearance  of  a  section  made  at  the  level  of  the 
second  dorsal  vertebra,  and  Fig.  90  one  taken  from  the  upper  part  of 
the  lumbar  enlargement.  The  sclerosed  portion  is  represented  at  a  in 
6ftch  figure. 

rjci.  «.  r»,  98. 
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In  the  present  state  of  our  knowledge,  all  that  we  can  do  is  to  awtit 
further  developmcDta  relative  to  the  interesting  points  raised  by  th« 
case  which  M.  Pierret  has  ao  well  studied, 

IX. 

IIIS6XMINATBD  lUTLAHMATIOX   OF  THE    SPINAL   COBD — HULTXPLX    SPIRAL 
60LBR08I6 — SCLEROSIS   IN   PLATES — INgULAK  SCLEROSIS. 

Thus  far  we  have  considered  the  inflammatory  affections  of 
spijial  cord  as  thoj  appear  in  one  or  another  of  the  anatomical  divistom 
which  make  iip  that  nerve-centre.  But  we  have  now  to  eng'age  our* 
selves  with  a  lesion  which  has  no  fixed  habitation,  which  is  met  with  in 
tlie  gray  and  white  matter  indiscriminately,  and  which  occurs  io  distinct 
fo^  patches,  plates,  or  islets,  in  various  parts  at  the  same  tinie  or  coo* 
seoutively.  This  is  what  is  known  as  multiple  spinal  sclerosis  or 
sclerosis  in  disseminated  plates — the  scleroH  en  plaques  diss$minia  of 
Charcot. 

SymptoniS, — Multiple  spinal  sclerosis  generally  first  manifests  its 
presence  by  more  or  less  weakness  in  one  or  the  other  lower  extremity 
Before  long  the  corresponding-  limb  becomes  involved;  and,  e%*entijally, 
if  the  disorder  co!itinues  to  form  additional  centres  of  morbid  artion, 
the  upper  extremities  are  successively  attacked. 

At  other  times  the  first  symptoms  are  connected  with  sensibility,  and 
consist  of  the  various  sensations  of  numbness,  tingling,  "pins  and 
noedles,"  formication,  and  the  like.  Or  these  phenomena  may  make  their 
appearance  simultaneously  with  the  paresis.  The  gait  of  &  pewoD 
affected  with  multiple  spinal  sclerosis  is  uncertain  and  titubating — like 
that  of  an  individual  slightly  intoxicated.  Although  there  is  defective 
cotirdinatton,  the  patient  stands  as  well  with  the  eyes  shut  as  open,  atxi 
has  no  additional  difficulty  in  walking  in  the  dark  or  with  the  eyw 
closed. 

The  paralysis  advances,  but  there  are  no  marked  disturbances  of 
sensibility,  and  the  numbness  which  may  have  been  present  to  some 
extent  in  the  early  stage  usually  disappears.  The  patient  is,  therefotti 
sensitive  to  changes  of  temperature,  to  pain,  and  to  pressure,  Piint 
Rre  very  uncommon.  €)ccasionally,  there  are  slight  paiuful  sensations 
in  the  paralyzed  parts,  but  they  are  temporary. 

The  general  health  usually  remains  good,  and  the  mind  is  unaf- 
fected. 

Later,  in  the  course  of  the  disease,  rigidity  or  contraction  makes  its 
appearance  in  the  paralyzed  limbs,  or  both  these  conditions  may  co- 
exist in  the  same  extremity,  some  of  the  joints  being  contracted,  and 
others  rigidly  extended.  The  tendency  is  for  these  conditions  to  be- 
come permanent.  Again,  there  are  violent  tonic  convulsions  in  the 
paralyzed  limbs  which  may  be  spontaneous,  but  whiol;  are  readily  ci- 
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cited  by  impressions  made  upon  the  skin  of  the  affected  extremities,  or 
even  soujctimes  by  mental  emotions.  They  may  precede,  or  oooxist 
with,  or  follow  the  permanent  contractions. 

In  some  instances  these  phenomena  are  not  met  with.  They  were 
absent  in  the  case  of  Dr.  Pennock,  reported  by  Drs.  Morris  and  Mitchell; 
in  a  case  under  my  own  charge,  and  in  which  I  made  an  examination  of 
tho  cord  soon  after  death  ;  and  in  a  case  reported  by  Friedreich,*  in 
which  multiple  spinal  sclerosis  existed  in  conjunction  with  the  lesions 
of  loc^jmotor  ataxia. 

When  present,  as  they  generally  are,  these  permanant  contractions 
of  the  muscles  exhibit  difiTercnt  phases  in  the  upper  and  lower  extretui- 
ties.  In  the  former  the  flexors  predominate  over  the  extensors,  while  in 
the  latter  the  extensors  prevail.  The  spasmodic  tonic  convulsive  move* 
ments  of  the  limbs  are  especially  met  with  in  the  lower  extremities,  the 
upper  being  rarely  their  seat. 

After  a  time,  which  may  vary  from  three  or  four  to  fifteen  or  twenty 
or  ereo  more  years,  the  limbs  become  almost  entirely  paralyzed,  and 
ihe  contraction  and  rigidity  are  still  more  strongly  marked.  Whatever 
Yoluntary  movements  the  patient  is  capable  of  executing  now  cause 
pains  in  the  parts,  Thv  sensibility  usually,  however,  even  at  this  period 
remains  but  little  affected.  Reflex  excitability  generally  exists  though 
p4»rbap8  slightly  impaired;  sometimes  it  is  altogether  lost.  The  bladder 
and  tho  ftphincter  ani  retain  their  power  to  the  last.  Bed-sores  form  on 
the  prtrts  subjected  to  pressure  as  the  patient  lies  in  bed,  and  death 
eventually  ensues,  either  from  exhaustion  or  from  some  intercurrent 
affection. 

Such  is  a  description  of  multiple  spinal  sclerosis  as  it  ia  ordinarily  en- 
eoantercd^ — and  it  must  be  confessed  that  the  clinical  features  are  not 
Tory  striking  or  peculiar.  But  even  this  type,  imperfect  as  it  is,  is  sub- 
jeot  to  great  diversities.  Sometimes  there  are  violent  pains  of  an  dec* 
triD-iike  character  simulating  those  which  are  so  prominent  a  feature  of 
loocymotor  ataxia  and  like  them  resulting  from  the  implication  of  the 
posterior  root-tones  in  the  lesion.  Sometimes  the  superior  extttimitiea 
are  attacked  first.  Again,  amesthesia  constitutes  a  }>rominent  feature, 
and  the  phenomena  onlinarily  present  may  be  more  or  less  modified  in 
extent  and  intensity  in  difTcrent  Cvsses. 

In  their  very  excellent  monograph  on  the  subject,  MM^  Boumeville 
MMkd  Qu^-rard,*  in  detailing  the  symptomatology  of  tho  uptnal  form  of 
rtiitfiniiiMiti  1 1  sc1ero»ifi,  say: 

^*  After  a  variable  time  the  superior  and  inferior  extretnidea  beeome 
CEie  teat  of  rhythmical  agitations,  which  are  only  present,  however^ 


*  **  U«ii«r  dcgciierativ«  Au^phk  dvr  splnslini  QbtvrBtrtnge/'  Ar^khflkt 

•  •*  Dt  la  seUtett  m  plaqass  dfatimiii^,**  Pstis,  1M9,  p.  6L 
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when  spontaneous  or  voluntary  movements  are  made.     In  tlie  stati» 
repose  the  members  are  not  affected  with  any  tremor,'* 

In  this  connection  I  desire  to  repeat  what  I  wrote  five  years  ago,* 
that  "tremor  is  never  observed  in  spinal  sclerosis  of  any  form^  diffu^i 
multiple,  or  cortical,  unless  the  poTis  Varolii  or  superior  ganglia  of  the 
brain  are  implicated.  In  the  only  case  of  this  latter  form  published — 
that  of  Vulpian  * — the  sclerosis  extended  throughout  the  whole  length 
of  the  cord,  and  likewise  iuvolved  the  pons  Varolii,  cerebellar  peduncles^ 
and  other  intra-cranial  organs,  besides  being  accompanied  with  weU* 
marked  spinal  meningitis.  The  tremor  observed  at  a  late  period  of  the 
disease  cannot,  therefore,  be  ascribed  to  the  lesion  of  the  cord  below  the 
medulla  oblongata," 

Of  the  cases  cited  by  Bourneville  and  Gtifirard  in  which  post-mortem 
examinations  were  made,  one  from  Vulpian  and  one  from  Morris  and 
Mitchell,  in  which  the  lesions  were  restricted  to  the  cord,  there  waa  no 
tremor  at  any  time  in  the  course  of  the  disease;  and  in  a  case  of  my  own 
already  cited,  and  which  will  be  still  more  specifically  referred  to  here* 
after,  in  which  the  cord  was  the  scat  of  several  islets  of  sclerosed  tissue, 
tremor  had  never  been  a  feature  of  the  symptomatology. 

As  we  shall  see  hereafter,  when  we  come  to  the  consideration  of  the 
cerebro-spinal  form  of  the  disease — -multiple  cerebro-spinal  sclerosis- 
tremor  constitutes  one  of  the  most  prominent  phenomena  of  the  affec- 
tion. Wg  have  already  seen  that  it  is  a  marked  symptom  of  the  purely 
cerebral  type  of  the  affection,  1  am  quite  sure,  however,  that  in  the 
disease  we  are  now  oonsidering,  restricted  aa  its  lesions  are  to  the 
spinal  cord,  rliythniical  tremor  is  not  encountered, 

CauSBS. — The  causes  of  multiple  spinal  sclerosis  are  not  well  under- 
stood. In  a  case  fully  reported  by  Vulpian,*  the  aflfection  appeared  to 
have  been  induced  by  a  sprain  of  the  left  ankle.  Thi3  extremity  r& 
niained  weak,  and  three  years  afterward  the  patient  had  a  fall, 
then  the  right  lower  extremity  became  weak  and  subsequently 
right  upper  extremity.  The  left  upper  extremity  was  not  affected 
for  several  years. 

In  the  case  of  Dr.  Pennock,  reported  by  Drs,  Morris  and  Mitchell, 
the  disease  began  while  the  patient  was  busily  engaged  in  profeasionil 
studies. 

In  the  case  in  which  I  verified  the  existence  of  the  disenfie  by  post^ 
mortem  examination,  it  was  apparently  caused  by  exposure  to  cold  and 
dampness. 

It  is  probable  that  blows  on  the  spine,  concussions — such  asarepco' 
duced  by  railway  accidents — and  the  gouty  and  syphilitic  diatheses— 

*  First  and  subsequent  edidona  of  this  work,  p.  478. 

*  Op.  ciL,  p.  64,  H  *€g. 

*  '*Note  mr  \m  sclerose  en  plaques  de  1&  moelle  dpmi^re,"  l^mtm  mfdicale^  1966,  Jus 
1,  «,  14,  Ct  19,  obi.  L 
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'  induce  multiple  spinal  sclerosis.  There  is  in  rcalitj  no  rcasoo,  to 
my  mindf  why  all  the  influences  which  are  capable  of  causing  the  dif* 
fused  forms  of  scloroBis  which  have  been  considerod,  may  not  also  cause 
the  disseminated  variety.  But  it  is  difficult  to  arrive  at  any  defmite 
inforniation  relative  to  this  matter,  so  long  us  tlie  clinical  features  of 
the  disease  are  so  little  characteristic. 

Diagnosis. — There  is  very  little  in  multiple  spinal  sclerosis  sufficiently 
pathi'gnoiuonic  to  aid  us  in  our  diagnosis  of  the  alTection.  The  symp- 
toms in  some  cases  are  identical  with  those  of  symmetrical  lateral  scle- 
rostSy  in  others  they  resemble  those  of  locomotor  ataxia,  as  in  the  two 
Oftses  reported  by  Friedreich,  to  one  of  which  allusion  has  already  been 
made«  In  the  present  state  of  our  knowledge,  therefore,  I  am  afraid 
wo  must  wait  for  the  scalpel  and  the  microscope  to  deteruuoe  with  aoy 
degree  of  accuracy  the  diagnosis  of  multiple  spinal  sclerosis. 

Prognosis. — Tlie  disease  is  not  one  which  i&  directly  oalculatrd  to 
OAUse  death.  All  the  patients  known  to  have  died  white  subject  to  It, 
•nocumbed  to  some  intercurrent  affection,  such  as  bropchitis^  dysentery, 
typhoid  fever,  and  pneumonia.  It  undoubtedly  tends  to  weaken  the 
vital  powers,  and  hence  is  indirectly  the  rauso  of  a  fatal  result.  So  far 
as  any  prospect  of  arresting,  by  therapeutic  means,  the  tendency  to  tlie 
formation  of  other  islets  of  intlammation  and  sclerosis,  or  of  restoring 
the  integrity  of  the  cord  is  concerned,  there  does  not  appear  to  be  much 
faope*  For,  though  its  progress  is  in  many  cases  slow,  and  in  others 
■eems^  at  times,  to  be  self-limited,  it  pursues  its  course  unamenable,  so 
far  as  we  know,  to  medical  treatment,  Jn  the  .diffused  forms  of  spinal 
•oliirosis  there  is  but  one  centre  of  morbid  action  ;  in  the  di&seminated 
ibere  are  several,  which,  if  not  coexi:$tont,  tend,  through  an  inherent 
proclivity,  to  be  produced  indefinitely.  To  this  circumstanoe  in  due  the 
fact  that  the  prognosis  of  the  disease  under  cnnsidcratioo  is  more  un- 
favorable than  that  of  sclerosis  of  the  posterior  root -zones  or  even  sym- 
metrical IriltTHl  self rOMis. 

Morbid  As&tomy  and  Pathology. — Multiple  spinal  sclerosis  consists 
in  tlie  dissemination  through  the  oord  of  niMBes  of  sclerosed  tissue, 
which  have  resulted  from  the  proliferation  of  the  neuroglia  and  the 
oooaequent  atrophy  and  disappearance  of  the  proper  nerve-elements. 
Tliey  are  of  a  gray  color,  of  inoreased  cunslstciK e,  of  irregular  size  and 
farm,  and  may  exist  in  any  part  of  cither  the  gray  or  white  tiasae  of 
ibe  oord  ;  often,  however,  manifesting  a  tendency  to  involve  the  two 
lateral  halves  of  the  cord  symmetrically. 

In  the  case  rc^ported  b}'  Vulpian,  the  volume  of  the  cord  was  evi- 
dently diminished,  and  on  different  points  of  its  surface  exhibited  an 
ashy-gray  oolofatioa*  The  antero-postcrior  diameter  of  the  cord  was 
tnarkiMlly  leeMoad  at  those  places  where  the  islets  of  sclerosed  tissue 


therr  had  been  progressive  paresis,  rigidity,  and  con 
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traction,  with  extension  of  all  four  limbs,  without  tremor  of  any  kind, 
The  alterations  were  found  in  the  anterior,  lateral,  and  posterior  col- 
umns, and  in  the  anterior  and  posterior  Boms  of  gray  matter, 

111  the  case  of  Dr.  Pennoek,  reported  by  Drs.  Morris  and  S.  Weir 
Mitchell,*  the  sclerosed  tissue  was  oorifmed  mainly  to  the  lateral  col- 
umns»  The  posterior  were  involved  to  a  very  small  extent.  In  this 
case  there  were  partial  aiuesthesia,  p^radually-advancing  paralysis  im- 
plicating all  four  extremities,  and  paralysis  of  the  bladder.  The  intel- 
lectual faculties  were  never  affeoted  in  the  least.  The  course  of  the 
disease  was  progressively  onward,  and,  though  there  was  toward  the 
last  a  total  loss  of  voluntary  power  below  the  neck,  reflex  action  re- 
mained unaffected.  There  weixs  no  tremors  with  or  without  voluntary 
movements.  In  reg^ard  to  this  case,  Dn  Mitchell,  who  made  the  micro- 
scopical examination,  remarks  that  there  were  : 

"1,  Integrity  of  mental  and  moral  manifestations. 

"2.  Absolute  loss  of  voluntary  motive  power  below  the  bead,  or 
rather  below  the  neck. 

**  3.  Sensation  nearly  perfect. 

**4.  Respiration  good  ;  reflex  motion  preserved  and  exhibited  in  tbc 
form  of  spasm  or  irritntion  of  certain  parts  of  the  skin»" 

Ali  of  which  are  what  we  should  expect  to  find  in  sclerofiis 
entirely  confined  to  the  lateral  columns. 

In  the  case  which  1  have  mentioned  as  coming  under  my  own 
vation,  the  pfitient,  J,  II.,  consulted  me  in  the  winter  of  1869-'70. 
was  then  unable  to  walk  without  a  cane  and  the  assistance  of  an  attend* 
ant.  He  had  previously  been  treated  at  a  water-cure  establishment, 
and  more  recently  by  the  Swedish  movement-cure,  and  of  course  with- 
out benefit.  The  symptoms  were  mainly  connected  with  motihty, 
Both  lower  extremities  were  paralyzed  ;  the  bladder  was  inactive,  hot 
not  the  sphincter,  and  there  was  obstinate  constipation.  There  were 
occasional  fibrillary  contractions  of  the  paralyzed  muscles,  and  at  iisuts 
pain  in  the  back  and  limbs — never,  however,  of  any  great  degree  of 
severity.  There  were  no  tremors,  either  with  or  without  volantafv 
motions. 

The  patient  obtained  very  little  benefit  from  the  treatment  to  wLicli 
I  subjected  him,  and  I  advised  him  to  return  to  his  homa  in  Ohio.  A 
few  months  afterward,  he  died. 

The  dorsal,  lumbar,  nod  sacral  regions  of  the  cord  were  sent  to  mb 
for  examination  by  his  physicians,  Drs,  Ramsey  and  Bishop,  of  Dettti, 
Ohio.  In  a  letter,  the  latter  informed  me  that  the  vessels  of  the  pii 
•mater  were  injected. 

The  cord  arrived  in  good  condition,  having  been  carefully  preserve^} 
in  strong  alcohol.     Upon  inspection,  the  antero-lateral  columns  in  the 
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miJtlle  and  lower  dorsal  regioDS  to  the  extent  of  three  and  a  half 

hea  were  seen  to  be  of  a  rjraylsh  tint,  which  became  deeper  in  shade 
above  downward.  Below  this,  at  the  junction  of  the  dorsal  with 
the  lumbar  portion,  was  another  patch  two  and  a  half  inches  in  length, 
and  also  involving*  the  whale  superficies  of  the  antero-latcral  columns  ; 
and,  separated  from  this  by  a  portion  of  apparently  h»?althy  tissue,  was 
another  discolored,  Irregular  patch,  an  inch  and  a  half  in  length,  along 
the  left  antero'lateral  column  ;  and,  below  this,  a  simiJar  tract,  two 
inches  and  an  eighth  long,  involving  the  right  antero-latej-al  column. 
The  difference  in  consistence  between  these  patches  and  the  other  parts 
of  the  cord  was  very  decided,  and  the  white  striiB  were  well  marked. 
The  sacral  portion  of  the  cord  presented  no  abnormal  appearance  to 
the  naked  eye. 

Sections  of  the  cord  were  then  made  through  the  sclerosed  portions; 
and  it  was  seen  that  the  gray  matter  was  only  involved  where  the 
horns  approached  the  surface  ;  and  that,  wherever  a  lesion  existed, 
the  normal  contour  of  the  sections  was  altered  so  as  to  make  them  sub- 
OToidal,  and  thus  to  lessen  the  circumference.  The  greatest  depth  of 
any  part  of  a  sclerosed  region  was  two-twelfths  of  an  inch,  and  this 
waa  in  the  superior  patch.  The  average  thlckneaa  was  about  the  one- 
twelfth  of  an  inch. 

The  whole  cord  in  my  possession  was  then  immersed  in  a  solution  of 
chromic  acid  in  water,  and  left  there  for  a  month  to  harden.  Imme<U- 
ately  previous  to  examining  with  the  microscope,  the  sections  were  col- 
ored by  an  ammoniacal  solution  of  carmine.  Under  a  twelfth-inch  ob- 
jeotive,  it  was  seen  that,  throughout  the  whole  extent  of  the  scleroood 
portion  of  any  section,  the  nerve-tubes  had  entirely  disappeared  ;  and, 
wherever  the  gray  substance  was  alTected,  the  nerve-cells  were  dimin- 
ishcd  in  number.  In  the  place  of  these  elements  were  connective  tis- 
me,  a  lofge  cjtiantity  of  molocules,  and  connective-tiMoe  ©ells  in  groat 
abundance. 

In  several  sections  taken  from  the  dorsal,  lumbar,  and  sacral  re- 
gioDSy  and  which  were  apparently  normal  when  viewed  with  the  naked 
eye^  the  neuroglia  was  found  to  be  in  excess,  and  the  nerve-tubes  in  a 
state  of  disintegration. 

The  gray  matter,  except  in  tliose  sections  made  through  the  part 
where  the  sclerosed  portion  extended  from  the  white  matter  to  it,  waa 
itaiformly  healthy,  and  in  no  part  were  the  posterior  columns  in- 
¥o]ved» 

III  this  case  there  wus  no  tremor,  although  it  was  clearly  one  of 
multiple  sclerosis,  probably  entirt^ly  confined  to  the  spinal  cord.  At  no 
tinia  bad  there  been  head-symptoms  of  any  kind  Histologically, 
therefore,  wo  see  that  the  sclerosed  tissue  consists  mainly  of  an  excea- 

■  lire  amount  of  connective  tissue— the  neuroglia  of  Virohow.    The  ocUb 

■  an  tmefoated  in  aiie,  and  the  nuclei  are  larger  and  much  more  numerow 
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than  in  the  normal  condition.  The  Cftpillaries  are  thickened,  from  the 
deposition  on  theii*  walla  of  several  layers  of  rounded  cells. 

The  efTect  of  this  morbid  process  is  to  compress  the  nervoiis  fila- 
ments and  to  cause  their  atrophy,  Tlie  fiuid  portion  undergoes  fatty 
degeneratianf  and  the  axis  cylinders  become  disintegrated.  Still,  how- 
ever, they  present  somewhat  of  their  charaet eristic  color  and  consist 
ency,  and  appear  as  white  striiC  traversing  the  morbid  tissue. 

The  membmnes  often  exhibit  evidences  of  in£ammatioD,  and  are 
tbiokened,  opaque  in  spots,  or  red  in  some  cases,  while  in  othet»  they 
are  adherent  to  each  other  and  to  iho  cord. 

Treatment. — Something  oaa  be  done  to  mitigate  the  violenoe  o£  the 
symptoms.  Hypodermic  injections  of  atropia  have  often  a  happy  effect 
in  dlmtnisbiiig  the  force  and  frequency  of  the  tonic  contractions.  The 
nitrate  of  silver  has  been  used  by  M.  Piorry  with  temporary  good  re> 
suits. 

The  primary  or  galvanic  current  has,  in  my  hands,  been  of  like  effi- 
cacy in  lessening  the  contractions  or  spasmodic  rigidity,  but  with  this 
agent,  as  well  as  with  the  others  mentioned,  there  can  be  no  great  cer- 
tainty that  we  are  dealing  with  a  case  of  multiple  spinal  scleroaia.  "W© 
are,  therefore,  forced  to  treat  symptoms  instead  of  lesions. 

Still,  for  the  cure  of  the  disease  we  may  attempt  the  measures  reconi- 
mended  for  symmetrical  lateral  sclerosis,  but  with  even  less  prospect  of 
success.  I  should  be  disposed  to  use,  with  thoroughness  and  persiatan- 
cy,  the  actual  cautery  in  the  manner  recommended  when  discussing  the 
treatment  of  locomotor  ataxia. 
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SECOND AHT   1KFLAM3IATI0N   ANB  DEGENERATION  OF  THE    SPINAl.  COED* 

It  is  a  well-recognized  fact  that  disuse  of  an  organ  promotes  its 
atrophy  and  degeneration,  A  muscle,  which  from  any  cause  is  rendefMl 
incapable  of  contracting,  becomes  smaller,  and  its  fibrillse  undergo  con- 
version into  fat.  The  same  law  applies  to  other  organs,  and  amoag 
them  the  spinal  cord.  Whatever  interrupts  the  passage  of  the  nonnal 
excitations  through  its  colunms  causes  degeneration.  Tlnis,  if  there  be 
a  cerebral  haemorrhage,  preventing  the  action  of  the  brain  on  tbo  mus- 
cles, the  anterior  columns  of  the  cord,  not  being  stimulated  by  their  so* 
customed  excitation,  undergo  the  change  mentioned.  If  the  cord  itssll 
be  the  seat  of  a  lesion,  or  the  posterior  nerve-roots,  and  perhaps  ereD 
tlie  nerves  or  muscles,  the  posterior  columns  above,  no  longer  being  re- 
quired  to  convey  impressions  to  the  brain,  suffer  atrophy  and  de^eoett* 
tion.  To  this  alteration,  which  is  not  itself  a  primary  disease,  hni 
which  is  always,  in  its  very  nature,  consecutive  to  lesions  in  superior  or 
inferior  parts  of  tho  nervous  system,  the  term  secondary  degeneration 
has  been  applied. 
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Tho  fact  that  the  spinal  cord  is  affected  by  lesions  of  the  brain  ^as 
observed  by  Cniveilliier/  who,  however^  failed  to  notice  any  consecu- 
tive change  in  the  cord  below  the  decussation  of  the  pyramids. 

L.  TlLrck  '  was  the  first  specially  to  inquire  into  this  important  sub- 
ject, and,  in  a  series  of  memoirs  extending  through  the  years  from  1861 
to  1855y  he  showed  that  the  cord  underwent  secondary  degeneration^ 
botii  from  lesions  of  the  brain  and  of  its  own  substance,  Sineo  thcwK^ 
metnoirs,  other  pathologists,  among  whom  MM.  Charcot,  Turner,  Roki- 
tanaky,  Vulpian,  Comil,  and  Lancereaux,  may  be  mentioned,  reported 
OBAea,  but  no  one  has  investigated  the  subject  with  so  much  thorough- 
IMM  aa  M.  Bouchard.* 

Symptoins. — The  most  important  symptoms  referable  to  secondary 
degeneration  of  the  cord  from  cerebral  lesions  are  muscular  contractiona. 
These  are  not  the  contractions  which  sometimes  exist  from  the  very  in- 
ception of  a  hspmorrhage,  for  instance,  but  those  which  come  on  at  a 
later  period  of  the  disease,  and  which,  hke  the  first,  have  generally  been 
thought  the  consequence  of  irritation  existing  about  the  eicAtrix,  Dou- 
okard,  however,  shows  very  clearly  that  they  are  the  result  of  secondary 
chftBgea  taking  place  in  tho  spinal  cord,  and  the  clinic^al  history  of  which 
has  not  hitherto  been  carefully  studied.  They  are  very  frequent.  Of 
tJiirty-two  cases  of  old  hemiplegia  analyzed  by  Bouchard,  they  were 
pretent  in  all  but  one.  From  my  own  experience  I  think  it  is  aafe  to 
mj  that  it  is  very  rare  to  meet  with  a  case  of  hemiplegia  of  over  a 
year's  duration  in  which  they  do  not  exbt. 

In  examining  a  patient  auffering  from  an  old  hemiplegia,  it  is  com- 
mon to  find  the  forearm  of  the  paralyzed  side  flexed  on  the  arm.  Fn^ 
quently,  also,  the  fingers  are  bent  into  the  palm  of  the  hand,  the  hand 
flexed  on  the  forearm,  and  the  whole  member  carried  acrofts  the  front 
of  the  body,  and  held  firmly  against  it  by  tho  oon traction  of  tho  peoto* 
ndw  mftjor  muade.  In  such  a  case  wo  find  the  muscles  atrophied,  hard, 
and  stretched  to  an  extreme  degree  of  tension.  Rectificjition  of  the 
poattlon  is,  to  a  great  extent,  impoasible  by  the  voluntary  eflurts  of  thtf 
patient.  He  may  be  able  to  accomplish  a  little  motion,  and  to  do  still 
note  by  using  the  sound  hand  to  extend  the  aSeoted  arm  ^  but^  if  tho 
hiBiiplegia  baa  been  of  considerable  duration,  the  mog^  of  his  motility, 
with  or  without  assistance,  is  very  small,  and  is  sometimra  nothing.  1 
have  found  that  the  electric  contractility  of  such  musclea  is  dtmlniabed 
ia  sonie  of  their  fibres,  unaffected  in  others,  and  exalted  in  others,  ao 
tiMt,  when  the  electrical  stimulus  is  applied,  a  hard,  irregular,  and 
teotty  contraction  ia  obtained. 
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This  condition  is  mwcli  more  common  in  the  muscles  or  ine  upper 
extremity  than  in  tbose  of  any  other  part  of  the  body.  Tho  muscles 
of  the  trunk  are  never  involved,  and,  unlrss,  as  Bouchard  appears  to 
think,  the  muscles  of  the  face  are  occasionally  affected,  the  alteration  in 
entirely  confined  to  the  extremities.  Of  these,  the  upper  are  much 
more  frequently  ila  seat.  Thus,  of  the  thirty-one  cases  of  rigidity  with 
contraction,  studied  by  Bouchard,  the  upper  extremity  was  implicated 
in  all,  and  the  lower  but  in  fourteen.  In  none  of  his  cases  was  the 
lower  extremity  affected  without  tho  upper  also  participating,  and  be 
lays  this  down  as  an  invariable  occurrence.  I,  however,  had  a  patient 
under  my  charge,  a  gentleman  from  the  West,  who  five  years  previou** 
ly  had  had  an  attack  of  cerebral  hemorrhage  which  rendered  him  heini- 
plegic  on  the  left  side.  There  was  not  the  slightest  contraction  of  the 
muscles  of  the  left  upper  extremity,  but  the  toes  of  the  left  foot  wero 
strongly  flexed,  and  tho  sole  of  the  foot  turned  inward  by  the  contwo* 
tion  of  the  tlexor  longus  digitorum,  and  the  tibialis  posticus. 

In  another  case,  the  only  contraction  was  in  the  (icxors  of  the  toei 
of  the  left  foot.  So  great  a  degree  of  inconvenience  did  this  condition 
induce,  rendering  as  it  did  walking  or  standing  extremely  painful, 
that,  after  inelTeciual  efforts  at  extension,  I  amputated  the  second  toe, 
to  the  great  relief  of  tho  patient. 

In  another  instance  under  my  charge,  the  upper  extremity  was  not 
carried  across  the  front  of  the  body,  but  was  drawn  backward  by  tht 
contraction  of  the  latissimus  dorsi. 

The  period  at  which  these  secondary  contractions  begin  in  caaesof 
hemiplegia  has  been  carefully  studied  by  Charcot,  and  he  has  asoer- 
tained  that  they  habitually  make  their  appearance  during  the  second 
month.  The  fingers  are  usually  the  first  to  be  affected  from  the  coo- 
traction  of  the  flexor  muscles  in  the  forearm.  A  symptom  mentioDed 
by  Bouchard,  as  sometimes  occurring,  a  trembling  in  the  arm  wheail 
is  raised,  I  have  witnessed  many  times.  Sometimes,  especially,  ia  tilt 
lower  extremity,  it  is  only  necessary  fur  the  patient,  while  the  foot  reals 
on  the  ground,  to  give  the  leg  a  few  voluntary  movements,  when  the 
agitation  is  kept  up  for  a  long  time  involuntarily. 

Atrophy  of  the  paralyzed  muscles  may  be  one  of  the  secondary  re- 
sults of  brain-disease  ;  as  we  have  seen,  it  is  of  a  primary  spinal  affec- 
tion. 

When  the  cord  itself  is  the  seat  of  primary  disease,  the  lateral  col- 
umns below  undergo  degeneration,  and  the  muscles  become  pormanenll? 
contracted.  Many  cases  of  distortion  which  ensue  on  sclerosis,  tumors, 
and  other  lesions,  are  the  result  of  this  secondaiy  degcneratioiL  M. 
Charcot  is  of  the  opinion  that  the  epileptiform  attacks  sometimes  inel 
with  in  hemiplegics  may  result  from  these  secondary  descending  degen* 
orations  affecting  the  peduncles,  the  pons,  and  the  medulla  oblon 
gata. 
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No  eymptoms  referable  to  ascending  secondary  degenerations — • 
those  of  the  posterior  colunms^ — liave  been  reco^ibsed. 

Causes. — Secondary  degeiKrution  of  the  spiniil  cord  m«iy  result 
frtjm  primary  lesions  of  the  cerebral  hetuispheres,  of  the  eerebml  peduii* 
clea,  of  the  pons  Varolii,  of  the  niedulU  oblongata,  of  the  spiiial  cord 
itself)  and  of  the  posterior  roots  of  the  spinal  nerves.  The  immediate 
causes  are  the  loss  of  the  due  supply  of  arterial  blood,  and  the  arrest 
of  nutritive  action  from  deficient  nervous  influence. 

The  Dia^OSls  calls  for  no  special  consideration. 

PrognoSiS.^ — This  is  not  so  unfavorable  as  might  at  first  sight  be 
supposed.  Bouchard  concludes  that  a  cure  is  pos^^ible  even  in  seveie 
oaaea.  In  tivo  cases  which  came  under  his  observation,  and  in  which 
there  was  complete  paraplegia  due  to  the  compression  of  the  cord  tti 
Pott's  disease,  complete  cures  were  obtained  in  four,  and  a  partial  cure 
ia  the  other.  In  the  four  entirely  successful  eases  as  regards  the  res- 
toration of  sensibility,  and  the  power  of  motion  to  the  paralyzed  Umba, 
there  were  contractions.  He  therefore  concludes  that  the  nerve-fibres 
of  the  cord,  like  those  of  the  peripheral  nerves,  may  be  regenerated. 

My  own  experience  is  to  the  same  effect.  In  cases  of  muscular  con- 
tractions resulting  from  cerebral  hemorrhage,  and  secondary  degenera- 
tion of  the  cord,  and  in  like  troubles  due  to  primary  lesion  of  the  cord 
itself,  followed  by  secondary  degenerations,  I  have  several  times  suc- 
oeeded  in  effecting  the  complete  relaxation  of  the  contracted  muscles, 
and  the  entire  rc^storation  of  sensibility  and  tfie  power  of  iiu>tii»n  to  t[ie 
paralysed  limbs. 

Morbid  Anatomy  and  Pathology.— Secondary  <!  in  is  i^^m- 

ormlly  found  in   the  white   substance,  the  gray  beiri  i   all.    led. 

This  might  certainly  have  been  expected,  owing  to  the  fact  that  it  ia 
the  conducting  power  of  the  coni  only  that  is  lessened,  and,  as  this 
power  resides  almost  entirely  in  the  fasciculi  of  the  white  substance  in 
tjio  antcro-lateral  and  posterior  columns,  it  is  here  that  we  ordinarily 
find  the  lesions.  When  a  fibre  belongitig  to  the  white  substance  b 
iojurcd,  either  in  the  oord  or  in  its  intra-cranial  proUmgations,  the 
jDOOndnry  degeneration  ensues  either  above  or  below  the  seat  of  the 
primary  lesion,  but  it  extends  through  the  entire  length  of  this  portion 
to  its  central  or  peripheral  extremity,  according  as  it  involves  sensory 
or  motor  tUaineuts.  Tu  these  two  varieties^  the  terms  asoeoding  and 
iliaooiifiinfl  de^neration  are  applied.  The  affected  fibres  alone  are 
efaMlgvd,  and  the  alteration  cxtencb  throughout  their  whole  length, 
Bvt,  as  the  white  fibres  are  constantly  receiving  other  fibres  which 
hsvo  had  no  ixiitial  injury,  the  secondary  degeneration  becomes  rala- 
tirely  less  the  greater  the  distMioe  is  from  the  seat  of  the  primary 


The  morbid  eon<lition  di^pends  upon  thnte  processes  :  atheroma  of 
the  oapiUaries  and  the  formation  of  gronular  corpuscles  in  the  degen^^r 
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ated  tissue  ;  the  degoneratirm  aiid  atroi^liy  of  a  greater  or  less  titmiber 
of  nervous  lilaments;  the  proliferatioo  of  connoctivo  tissue  which  takes 
the  place  of  the  nerye-tubos.  These  changes  are  similar  to  those  which 
occur  in  the  several  forms  of  sclorosiR,  to  which  attention  has  already 
been  dii'eeted,  and  are  essentially  inflammatory  in  character. 

When  there  is  atrophy  of  the  paralyzed  and  contracted  muscles  as  a 
result  of  secondary  degeneration  of  the  cord  we  may  be  very  sure  that 
the  anterior  horns  of  gray  matter  are  involved.  Charcot  *  cites  a  case 
which  he  reported  to  the  i>oeie"e  ife  Biologie^  in  which  a  woman  aged 
seventy  was  suddenly  struck  witii  left  hemiplegia,  occasioned,  as  the 
post-mortem  examination  showed,  by  a  cerebral  hicmorrhage  seated  in 
the  centrum  ovale  of  the  right  hemisphere.  Contraction  of  the  pan- 
lysed  muscles  supervened  very  soon,  and,  two  months  after  the  attack, 
the  muscles  of  the  inferior  as  well  as  of  the  superior  extremity  began  to 
atrophy  at  the  same  time  that  their  electric  contractility  was  notably 
diminished.  The  muscular  atrophy  advanced  with  great  rapidity,  anil 
simultaneously  the  skin  on  the  paralyzed  parts,  when  submitted  toprstf^ 
ure,  was  the  seat  of  numerous  bulla?  and  even  erosions. 

Tlie  examination  of  the  spinal  cord  revealed  the  existence  of  a  de- 
scending sclerosis,  occupying  the  left  side,  and  presenting  its  ordinafy 
features.  But  in  addition,  at  several  points  of  the  cervical  and  Imnbar 
enlargements,  the  anterior  horn  of  gray  matter  of  the  same  side  exhib- 
ited evidences  of  an  inflammatory  process,  and  at  these  points  the 
large  nerve-cells  bad  undergone  a  marked  degree  of  atrophy. 

Similar  cases  have  been  reported  by  Hallopeau. 

TrBatmdllt. — The  best  results  in  my  experience  have  been  obtAined 
from  the  use  of  the  primary  galvanic  current  to  the  cord,  the  s^me  or 
the  induced  current  to  the  nmseles,  forcible  extension  and  flexion  of  th« 
contracted  limbs,  and  the  internal  administration  of  nitrate  of  siJvcf, 
chloride  of  barium,  and  cod-liver  oil.  It  will  generally  be  found  that 
the  opposing  muscles  are  more  or  less  paralyzed,  and  that  great  good 
may  be  efTecteLl  by  stimulating  them  with  the  primary  or  induced  cur- 
rents. The  division  of  tendons  is  never  necessary,  unless  for  the  recti- 
fication of  distortions  of  the  toes  or  fingers.  Sometimes  the  toea  are 
strongly  flexed  against  the  sole  of  the  foot,  rendering  it  almost  tiiipo»' 
sible  to  walk,  from  the  pain  produced  by  the  dorsal  surface  being 
brought  in  contact  with  tiic  ground,  and  hence  obliged  to  bear  the 
weight  of  the  body.  In  such  cases  the  tendons  may  with  propriety  b» 
divided,  unless  the  toes  can  be  kept  extended  by  some  oonvenieol  pro* 
thetio  apparatus,  or  as  in  the  ease  under  my  care,  to  which  reference 
has  been  made,  the  toe  may,  if  necessary,  be  amputated. 

Passive  exercise  of  the  affected  mnscles  >vill  do  much  to  restore  them. 
Indeed,  I  am  disposed  to  tlunk  that  'u\  some  cases  the  tendency  to  coo- 
tractions,  which  is  so  evident  in  most  cases  of  cerebral  bsmoirhli^ 
*  *'  Leyons  aur  Ics  maladici;  du  sjstdme  nerreux/'  1S74,  p.  24S 
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may  be  obviated  by  passive  movements  of  the  paralyzed  limbs  bmng 
begun  at  an  early  period,  and  continued  for  a  long  time. 
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Softening  of  the  spinal  cord  is,  as  we  have  seen,  the  common  ter- 
mination of  acute  myelitis,  in  which  connection  it  has  been  sufhciently 
ooDfddered  ;  but  it  may  originate  primarily,  and  in  that  event  possesses  a 
clinical  liistory  very  distinct  from  that  of  acute  inflammatory  softening. 

Symptoms. — The  first  symptom  usually  noticed  in  softening  of  the 
spinal  cord  is  numbness  in  those  parts  of  the  body  below  the  seat  of  the 
le«]on«  Soon  after  the  occurrence  of  this  symptom  there  Lb  weakness  of 
the  same  parts,  and  then  the  deficiency  of  sensation  and  the  feebleness 
of  motor  power  advance  together,  both  gradually  becoming  more  and 
mor«  strongly  marked.  There  are  no  muscular  twitchings,  no  contrao- 
tioDS  of  the  llmbsy  no  pains  either  at  the  seat  of  the  disease  or  in  the 
paralyzed  Umbs. 

The  bladder  very  soon  becomes  involved,  and  the  patient  finds  that^ 
when  ho  attempts  to  urinate,  the  stream  is  not  so  strong  as  it  once  was^ 
and  that  he  is  obliged  at  times  to  use  the  e,\pul8ivo  force  of  the  abdomi- 
nal muscles  in  order  to  complete  the  evacuation  of  the  bladder.  Gradu- 
ally the  contractile  power  of  this  viscus  becomes  less,  and  6nally  is 
altof^ther  lost. 

The  sphincter  generally  participates.  The  desire  to  urinate  becomes 
more  frequent,  and  when  the  inclination  is  felt  the  patient  mustatoaoo 
yield  to  it.  Eventually  the  bladder  likewise  becomes  entirt'ly  paralyzed, 
and  then  there  is  neither  the  ability  to  expel  the  urine  nor  to  retain  it, 
ftod  consequently  it  dribbles  away  constantly. 

Sometimes  the  first  evidence  of  softening  of  the  cord  is  perceived 
otthcr  in  the  bladder  or  its  sphincter,  and  it  may  be  restricted  to  these 
parts  for  a  considerable  period.  1  have  a  patient  at  the  present  time 
tttider  treatment  for  what  I  have  no  doubt  is  softening  of  the  cord,  and 
in  whom  tbo  bladder-troubles  were  the  only  notable  symptoms  for  over 
two  years. 

The  intestines  are  similarly  affected,  and  the  bowels  arc  either  ob- 
stimitely  constipated  or  the  sphincter  ani  is  relaxed,  leading  to  feeal 
ovmcuatiuns  as  soon  as  the  C4>ntent8  reach  the  rectum. 

Reflex  excitability  is  wcjikcncd  from  the  first,  and  grmlually  disap- 
poars,  unless,  as  is  rarely  the  case,  the  gray  matter  be  unafTeeted, 

The  progressive  advance  of  tbe  disease  reduces  the  patient  to  a  eon- 
ditionof  utter  help!  Tie  is  unable  to  walk,  setisatton  is  sbol* 
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isbed  in  the  paralyzed  llrabs,  his  iirine  and  fmces  arc  passed  involun- 
tarily, bed-sores  occur,  the  venereal  appetite  is  extinct|  or,  if  it  should 
remain,  erections  are  impossible,  and  the  parts  of  the  body  below  the 
seat  of  the  disease  are  to  all  intents  and  purposes  cut  off  from  cominu' 
nication  with  the  parts  aLovo.  Thia  condition  may  last  for  years  with 
out  a  fatal  termination  ensuing,  but  intercurrent  affections,  especially 
resulting  from  the  bladder-troubles,  may  eventually  cause  death. 

Such  is  the  course  of  spinal  softening  when  the  lesion  is  low  down 
and  involves  both  antero-lateral  and  posterior  columns.  When  it  is 
higher  up,  the  symptoms  are  also  referable  to  the  thoracic  extremities, 
and  to  the  muscles  concerned  in  deglutition  and  respiration,  llier©  uxe 
likewise  visceral  disturbances. 

When  the  lesion  mainly  affects  or  is  confined  to  the  antero-later»I 
columns,  the  symptoms  manifested  are  in  intimate  relation  with  tbe 
known  physiological  functions  of  the  region  in  question.  Thus  the 
power  of  motion  in  the  limbs  below  the  softened  portion  of  the  cord 
gradually  becomes  less,  the  gait  is  from  the  first  staggering,  and,  though 
oven  at  a  late  stage  the  patient  may  be  able  to  move  his  limbs  while 
lying  down  or  sitting,  he  cannot  support  the  weight  of  his  body  upon 
them.  When  he  tries  to  stand  without  extraneous  aid,  it  is  seen  that 
he  is  especially  weak  in  the  knees  and  ankles.  There  is  no  more  diffi- 
culty in  standing  or  walking  with  the  eyes  shut  than  when  they  nit 
open.  ^^H 

This  paralysis  of  motion,  in  which  the  bladder  generally  participatd^^f 
may  be  of  the  most  profound  degree,  and  yet  sensibility  be  perfed* 
A  gcntlcinan  was  under  my  care  in  whom  I  diagnosticated  softening  oi 
the  cord  in  tfiat  part  extending  on  the  right  side  from  the  second  doraJ 
vertebra  downward  probably  as  far  as  the  fourth  sacral,  while  on  Utt 
left  side  it  begun  at  about  the  fourth  lumbar  and  extended  downward 
probably  as  low  as  the  fourth  sacral.  1  gave  the  lesion  these  topo- 
graphical limits  for  the  reason  that  on  the  right  side  the  muscles  sup- 
plied by  the  crural  and  sciatic  nerves  had  lost  their  electro-muacnltf 
contractility,  while  it  certainly  did  not  extend  above  the  origin  of  the 
Llio-h}7>ogastric  nerve,  as  the  lower  part  of  the  rectus  abdominis,  which 
receives  its  motor  power  through  thia  nerve,  retained  its  coutrBclile 
power.  On  the  left  side  the  muscles  supplied  by  the  crural  ner^-e  wej* 
possessed  of  their  normal  motor  power,  while  those  supplied  by  the 
sciatic  had  lost  their  contractility.  It  was,  therefore,  very  certain  that 
on  thia  side  the  lesion  did  not  extend  above  the  fourth  lumbar,  the 
lowest  spinal  nerve  contributing  to  the  formation  of  the  crural. 

I  was  able  also  to  restrict  the  uiorbid  process  entirely  to  the  antero* 
lateral  columns,  for  in  no  part  of  the  skin  below  the  upper  supposed 
limit  of  the  lesion  was  there  any  loss  of  sensibility.  The  leaat  impree- 
fiion  made  upon  the  skin  was  felt.     Tickliog  the  sole  of  the  f<  '    .1 

laughter,  but  no  reflex  movements.     I  was  therefore  able  to  '>^ 
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tL«t  the  gray  matter  was  involved.  Tli©  bladder  was  paralyzed,  and 
ita  sphmcter  likewise.  The  sphincter  ani  was  also  deprived  of  its  cson- 
tractile  power  to  a  great  extent. 

The  patient  died  at  Cape  Miiy,  and  1  had  no  opportunity  of  making 
a  post-mortem  examination.  Probably,  however,  the  lesion  was  essen- 
tially that  which  I  have  described.  In  all  cases  of  spinal  softening'  iu* 
volving  the  antero-latcral  eolumos,  the  elcctro-rauscijlar  contractility  ia 
ftoon  lost,  so  that  even  the  strongest  induced  or  primary  currents  fail 
to  cause  contractions. 

As  regards  the  implication  of  the  posterior  columns,  there  is  an 
equal  facility  for  determining  the  fact  from  a  consideration  of  the  symp- 
toms. The  functions  of  these  columns  are  intimately  connected  with 
sensation,  and  when  such  a  morbid  process  as  softening  is  set  up  in 
them  the  symptoms  are  those  which  indicate  impairment  of  the  cutane- 
ooa  and  muscular  sensibility.  Thus,  in  a  gentleman  formerly  under  my 
dkmrge,  there  had  been  going  on  for  several  months  a  morbid  action  in 
the  spinal  cord  unattended  by  any  prominent  symptoms  except  ansDS- 
ibesia.  There  bad  never  been  pain  or  any  derangement  of  motility, 
but  simply  a  gradually-increasing  loss  of  sensibility  in  both  lower  ex- 
tremities and  in  all  the  other  parts  of  the  body  below  the  upper  limit 
of  the  seat  of  the  lesion* 

He  was  unable  to  walk  in  the  dark  or  with  his  eyoashut,  or  to  stand 
alone  with  his  eyes  closed  and  his  feet  cloee  together,  for  ho  obtained 
DO  idea  of  his  position  unless  he  could  have  the  aid  of  his  eyes  or  handB. 

He  had  full  power  over  the  bladder  and  voluntary  control  over  its 
sphincter  and  that  of  the  rectum,  but  ho  noYcr  experienced  the  desire 
to  urinate,  did  not  feel  the  flow  of  urine  through  the  urethra,  nor  the 
pMHig^  of  the  forces  through  the  anus,  and  evacuated  his  bladder  and 
bowels  at  stated  periods  merely  from  the  knowledge  acquired  by  ex- 
perience that  it  was  time  to  do  so. 

Examumtion  with  the  lestbeaiometer  showed  that  the  upper  limit  of 
the  lesion  on  both  sides  was  in  thai  part  of  the  cord  from  which  the 
■eoond  lumbar  nerves  are  derived,  for  the  loss  of  sensibility  was  appar- 
ent in  all  those  parts  supplied  by  the  crural  and  sciatic  ncr^^es,  both  as 
legaixied  the  skin  and  the  muscles.  Very  weak  farailaic  currents  caused 
AOBOalar  contractions,  but  the  strongest  which  it  wiis  possible  to  ob- 
tain from  a  powerful  muchine  produced  no  pain» 

There  was  no  muscular  incoordination,  neither  had  there  ever  been 
eleoiric-like  pains  in  nnv  part  of  the  brnly.  The  patient  died  in  1873. 
For  a  year  previously  he  had  exhibited  indications  of  insanity,  and 
finally  committed  suicide  by  hanging  himself  to  his  bedpost,  A  poit^ 
mortam  examination  was  made  of  his  brain,  but  tho  physician  who  then 
had  charge  of  the  case  thought  it  too  great  a  trouble  to  examine  the 
eofd,  and  thus  an  opportunity  for  studying  what  most  necessarily  have 
beftn  important  leaiuos  was  lost. 
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In   this  case  there  was,  I  think,  ample  reason  to  diagnosticate 
lesion  of  the  posterior  columns  without  any  implication  of  the  antei 
lateral.     The  reasons  for  believing  this  lesion  to  have  been  aoftening 
will  be  indicated  under  the  head  of  diagnosis. 

Causes. — The  causes  of  spinal  softening  are  not  very  clearly  under- 
stood. Doubtless  it  arises  as  a  consequenoe  of  acute  myelitis,  but  it  ie 
often  an  independent  and  apparently  a  primary  affection,  being  unpre- 
ceded  by  any  obvious  symptoms  indicative  of  spinal  derangement 
Snch  influences  as  give  rise  to  cerebral  softening  will,  in  all  probability, 
cause  spinal  softening,  and  among  them  must  be  placed  obliteration  of 
blood-vessels  from  embolism  and  thrombosis.  The  actual  occurrence  d 
occlusion  of  spinal  vessels  from  either  of  these  causes  has  not,  however, 
so  far  as  I  am  aware,  been  demonstrated.  The  further  etiology  of  spi- 
nal softening  is  not  as  yet  a  matter  of  any  certainty,  though  I  tliink 
several  cases  that  have  been  under  my  observation  could  reasonably 
have  their  cause  laid  to  excessive  sexual  indulgence. 

I)iagEOeis.-^The  diagnostic  marks  of  most  value  in  c^ses  of  sup- 
posed spinal  softening  are  the  absence  of  sensory  and  motor  excite- 
ment. Thus  there  are  no  pains  referable  to  the  back  or  other  parts  of 
the  body,  no  hypenesthesia,  no  twitchings,  do  spasms,  no  contractions, 
no  exalted  rcilex  actions.  And  this  is  the  case  in  that  form  of  the  di^ 
ease  involving  the  whole  thickness  of  the  cord,  or  in  either  of  tbose 
limited  to  the  anterior  or  posterior  columns.  There  is  no  other  affec- 
tion of  the  spinal  cord  which  is  not  characterized,  at  some  time  or  bther 
of  its  progress,  by  irritation  either  of  the  sensory  or  motor  nerves,  or 
of  both,  excepting  some  cases  of  spinal  anaemia  giving  rise  to  the  cate- 
gories of  symptoms  previously  considered.  The  chnical  history  of  such 
cases,  and  the  comparatively  light  character  of  the  phenomena,  wiO 
serve  to  distinguish  them  from  tliosc  in  which  the  lesion  is  softening. 

Prognosis. — The  prognosis  is  always  unfavorable  as  regards  reoor- 
ery  and  complete  restoration,  but  spinal  softening  ia  not  neoeaaarily 
a  fatal  disease.  At  least,  I  hjive  seen  cases  which  had  existed  for  many 
years,  and  which  apparently  had  no  elements  of  a  fatal  termination 
about  them.  But  they  were  instances  in  which  the  seat  of  the  disease 
was  in  the  lower  dorsal,  or  lumbar  or  sacral  region  of  the  cord.  WTiea 
it  is  higher  up,  the  prospect  of  death  ensuing  is  more  probable.  The 
restoration  of  the  cord  to  its  normal  structure  is  impossible,  and  tb«» 
patient  lies  paraljr'zed  either  in  sensation  or  motion,  or  both,  according; 
to  the  situation  and  extent  of  the  lesion,  in  a  condition  similar  to  that 
of  a  person  who  has  received  a  wound  inllicting  irreparable  injury  on 
the  cord.  Such  persons,  as  is  well  known,  frequently  live  for  many 
years  afterward — then  die  of  some  entirely  different  disease.  There  is 
nothing  about  spinal  softening  calculated  to  produce  exhaustion^  m>» 
lees  it  be  the  tendency  which  exists  to  cystitis  from  paralysis  of  the 
bladder,  and  the  consequent  inflammation  liable  to  be  set  up  from  tbs 


ActioD  of  the  retained  urine.  Cwe,  however,  will  very  greatly  diniixiish 
the  danger  from  this  source.  I  have  had  a  Dumber  of  patients  under 
my  charge  who  had  not,  for  many  years,  had  a  passage  of  urine  from 
the  bladder  which  was  not  effected  with  the  catheter,  and  they  bad,  in 
I  «J1  that  time,  suffered  no  marked  inconvenience. 

I       Morbid  Anatomy  and  Pathology.— TJi©  appearance  of  a  softened 
kporiion  of  the  spinal  cord  to  the  naked  eye  has  nothing  very  peculiar 
piftbout  it.     When  examined  as  to  its  consistence,  it  is  seen  to  bo  some- 
times as  aoft  as  cream,  at  others  scarcely  altered  in  the  redistanoe  which 
at  offers  to  the  touch.     In  the  first  instance,  when  the  lesion  involves 
ilia  gray  and  white  matter  togetberj  section  does  not  show  the  peculiar 
double  crescentic  arrangement  of  the  former  tissue,  but  it  appears  to  be 
I  bl«nded  homogeneously  with  the  white  substance  which  surrounds  it 
I        Microscopically  it  is  seen  that  the  nervous  tubules  constituting  the 
|MMDtial  anatomical  elements  of  the  white  substance  are  broken  up, 
rand  no  vestige  of  them  remains  in  extreme  cases'—oil^globules  and 
bodies  called  granule-masseSy  the  constituent  of  which  is  fat,  having 
taken  their  place.     In  the  gray  substance  the  nerv'ous  ceDs  are  de- 
stroyed, and  oil  and  fat  have  made  their  appearance  in  large  amount. 
Kveu  the  neuroglia  or  connective  tissue  of  the  cord  exhibits  a  aimihir 
diaintegration  and  regressive  metamorphosis.     These  changes  impalr 
'tbe  functions  of  the  cord,  both  as  a  nervous  centre  and  as  a  structure 
■erving  for  the  transmission  of  sensory  impressions  to  the  brain,  and  of 
nervous  force  from  it.     When  the  disintegration  is  complete,  the  effect 
via  the  same  as  if  the  cord  had  been  entirely  divided  by  a  cutting  in* 
atrument. 

Treatment. — There  U  nothing  to  be  done  which  can  by  any  poaai- 
'btlity  restore  the  integrity  of  the  spinal  cord  after  the  process  of  soft- 
baa  fairly  eotered  upon  its  course.  In  the  very  early  stages,  if 
paiti«nt8  apply  for  treatment  at  these  times,  somethuig  may  |»erhaps  be 
''■cMSompliahed  by  the  use  of  phosphorus  and  strychnia,  but  the  symp- 
toma  come  on  so  insidiously  and  gradually  that  the  subject  of  them 
rarely  has  his  apprehensions  excited  till  it  is  too  late  to  do  any  thing 
•towaid  arresting  the  disease.  And  oven  when  wo  do  seo  casns  which 
in  appearance  exhibit  the  symptoms  met  with  in  spinal  softening  in  ita 
initial  stage,  and  which  recover  under  treatment,  there  must  alwaya  be 
in  regard  to  the  accuracy  of  the  diagnosis — for  many  cas^  of 
auieathesia  and  impairment  of  motility  are  duo  to  anfemia  of 
the  oord,  the  result  of  the  causes  set  forth  in  a  pri>vious  chapter. 

The  patient,  however,  mny  be  made  comfortable  to  such  an  extent 
as  to  materially  prolong  his  life.  Care  should  to  this  end  be  taken 
that  he  does  not  sustnin  a  fall  or  suffer  an  injury  whereby  the  diffluent 
portion  of  the  conl  would  be  disturbed  in  its  anatomical  rrbiiiona,  and 
Ibe  danger  of  an  attack  of  acute  meningitis  or  of  myclitia  incurred. 
ahonld  be  prevented,  or,  if  they  occur,  treatod  according  to 
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the  methods  previously  rocntioned,  and  full  instructions  should  be 
given  in  regard  to  emptying-  the  bltidder  with  the  catheter  at  rcgokr 
times,  and  of  going  to  stool  at  the  same  hour  every  day,  Loconiotioo 
may  be  provided  for  by  some  one  of  the  chaii-s  devised  for  the  use  of 
paraplegics.  As  there  is  little,  in  softeniog  of  the  cord  situated  belotp 
the  origin  of  the  phrenic  nerves,  which  is  directly  calculated  to  de- 
stroy life,  there  is  no  reason  why,  with  the  adoption  of  proper  meas- 
ures, the  patit*nt  should  not  enjoy  a  measurable  degree  of  comfort  for 
manj"  years.  Probably  the  event  most  apt  to  occur  is  acute  or  chronic 
cystitis  from  paralysis  of  the  bladder,  but  attention  to  the  injunctioo 
above  given  will  do  much  toward  lessening  the  liability  to  this  ft£foo- 
tioa* 


CHAPTER   VII. 
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Following  the  example  of  Jaccoud,  I  shall  consider  under  one  beid, 
tumors  of  the  cord,  of  the  membranes,  and  those  which,  growing  from 
tho  interior  surfaces  of  the  vertebrae,  may  compress  the  cord,  and  thus 
interfere  with  its  functions  by  deranging  its  structure.  In  the  prefienl 
state  of  our  knowledge,  we  have  not  many  exact  data  by  which  to  difr 
criminate  between  these  several  growths. 

SymptoIflS*— The  phenomena  which  result  from  intra-spinal  tumoni, 
!ike  those  due  to  congestion,  are  of  two  categories,  resulting  as  they  do 
either  from  irritation  or  compression.  Under  the  first  head  are  em- 
braced pain  in  the  back,  in  the  limbs,  and  in  the  viscera,  if  th©  poste- 
rior columns  are  mainly  the  seat  of  the  lesion  or  subjected  to  the  press- 
ure of  a  vertebral  tumor,  and  twitchings  of  the  muscles,  and  contrac- 
tions of  the  limbs,  if  the  antero-lateral  columns  are  principally  involved. 
When  both  sets  of  columns — as  is  generally  the  case — are  affectijd,  the 
troubles  of  sensibility  and  of  motility  are  both  present. 

If  the  tumor  is  situated  in  the  cervical  or  upper  dorsal  regitm,  tht-re 
is  generally  tonic  contraction  of  tho  muscles  of  the  neck  by  which  the 
head  ia  thrown  backw^ard,  causing  the  patient  to  present  the  appear* 
ance  of  a  person  affected  with  the  opisthotonos  of  tetanus.  There  are 
in  such  a  case  usually  ocular  troubles,  such  as  those  previously  men- 
tioned, and  more  or  less  gastric  derangement.  The  s^nnptoras,  so  hi 
as  the  limbs  and  viscera  are  concerned,  vary  in  their  extent  accordiii^ 
to  the  situation  of  the  morbid  growth. 

The  symptoms  of  strong  compression  are  ansesthesia  and  motor  pa- 
ralysis. These  may  or  may  not  be  accompanied  with  muscular  atrophy. 
Reflex  excitability  and  electro-muscular  contractility  are  generally  at 
first  increased,  or  at  least  not  lessened,  but,  as  the  pressure  augment! 
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and  the  structure  of  the  cord  becomes  more  disorganized,  they  are  leas- 
eoed. 

The  bladder  generally  retains  its  power,  but  if  the  tumor  be  situated 
so  as  to  compress  the  middle  of  the  dorsal  region  there  will  be  more  or 
lefts  dllBculty  in  passing  the  urine  which  is  retained  through  spasm  of 
tbe  sphincter.  K  the  lesion  exists  at  the  upper  part  of  the  lumbar  re- 
gion^ or  at  about  that  part,  the  bladder  and  spliincter  will  be  paralyzed, 
and  the  urine  will  dribble  continuously.* 

Many  cases,  of  what  may  with  Drs,  Charcot  and  Brown-S^uard  be 
^lled  homi-paraplegia,  are  due  to  spinal  tumors.  It  often  happens 
that  these  are  small  and  compress  a  lateral  half  of  the  cord,  leaving  the 
other  affected  only  by  the  transmitted  pressure.     A  very  remarkable 

I  ease  has  been  reported  by  Charcot,'  in  which  the  loft  inferior  extremity 
was  completely  paralyzed,  while  tbo  right  was  simply  weak  without 
haviog  lost  the  power  of  contraction  in  any  of  its  muscles.  On  the 
other  hand,  sensibility  was  greatly  lessened  in  the  right  limb,  while  it 
waa  exalted  in  the  left.  There  was  paralysis  of  the  bladder,  but  no  at* 
rophy  of  either  limb.  Finally,  anasarca  and  bed-sores  appeared,  and 
the  patient  gradually  sank.  On  post-mortem  examination,  a  tumor 
was  found  growing  from  the  dura  mater  on  the  anterior  face  of  the 
fsord  and  compressing  its  left  lateral  half.  The  accompanying  wood* 
cuts  (Figs.  91  and  92),  reduced  from  Charcot's  lithographic  representa- 
tions, show  the  situation  and  relations  of  this  tumor.  Fig.  91  shows  the 
growth  in  sttUy  and  Fig.  92  the  parts  as  they  appeared  when  the  tumor 
WAS  poshed  aside  so  aa  to  allow  the  cavity  to  be  seen  in  which  it  was 
lodged.' 

Recollecting  tlie  facts  that  the  fibres  of  the  anterior  or  motor  ool- 
umns  of  the  cord  deotiasate  at  the  medulla  oblongata,  while  those  of 
tb€  posterior  or  sensory  columns  cross  over  soon  after  they  enter  the 
cord  from  the  posterior  roots  of  the  spinal  nerves,  we  can  understanrl 
why,  when  the  pamlysU  of  motion  is  confined  to  one  side,  or  is  greater 
on  that  side,  the  legion  is  on  the  corresponding  side  of  the  cM^rd, 
Sad  this  loss  of  motility  should  be  accompanied  with  ans^thesia  of  the 
opposite  side  of  the  bo<Iy. 

Under  the  name  of  painful  paraplegia  {paraplhffie  douhureuM)^ 
Oruvetlhier  referred  to  a  form  of  spinal  disease  which  has  been  sabsd- 
qtiently  described  more  fully  by  Charcot.  This  latter  author  has  ob- 
■enrcd  six  cases,  in  all  of  which  there  was  cancer  of  the  mammary  gland. 
In  thre«  of  tbaae  be  had  the  opportunity  of  making  po«t*mortdm  ex- 
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**  Lsfoos  Bur  \m  maladies  da  tyti^me  nerreux ;  seooode  fiudcnle.  De  U  ooni* 
d*  ta  iaoC>ll«  ^pint^rf!,"  F&rU,  1873»  p.  114. 

*  Areki90$  dt  pKytioloffif,  Ko,  2,  p.  291. 

*  Tbia  cafl«  if  (|uoted  al  length  b^  Dr.  Brown-S^uard  in  the  Laiwf  of  9«pt«mber  Sfl* 
liitt  |).  429.     In  prerinua  and  anbaaqtieni  ntimbers  of  this  journal  Broim-S^qQard  h«i 

modi  TalaahU  mformaCion  on  ihe  subject  of  betai-paifvpli^ia. 
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aininations,  and  discovered  carcinoma  of  a  lumbar  vertebra  iu  each,  to 
which  the  irritation  and  compression  of  the  coni  were  due.  According 
to  him,  "  the  akin,  especially  during  the  pai'oxysms  of  pain,  ia  often 

FiQ.  01.  Fin.  9i. 


very  sensitive  to  the  touch.  At  the  saoie  time  walking  becomes  trouble- 
some, and  later  the  patient  cannot  walk  without  help;  finally,  tnoaciikr 
atrophy  ensues,  and  the  patient  loses  th<?  power  to  stand." 

Simon,  from  whom  I  quote  these  details,  under  the  head  of  "  p«rt* 
plegia  dolorosa,"  describes  a  case  which  came  under  hia  own  observa- 
tion, in  which,  during  life,  symptoms  siniikr  to  thoi^e  mentioned  bj 
Charcot  were  noticed,  and  in  which,  after  death,  a  cancerous  tumor 
waa  found  growing  from  the  first  lumbar  vertebra  and  conipressing  the 
posterior  columns  of  the  cord.  Other  lesions  were  present  in  the  pos- 
terior columns  both  above  and  below  the  tumor ;  they  were  appu^ 
eiitly  of  the  nature  of  sclerosis.  Similar  cases  liave  been  describes!  br 
other  authors. 

Although  it  is  rendered  certain  that  cancerous  tumors  of  the  irerte- 
bnc  may  give  rise  to  paraplegia  characterized  by  great  puin,  it  must  br 
l>orne  in  mind  that  these  symptoms  arc  not  a  necessary  accompanitnetit 
of  the  lesion,  and  that  they  are  met  with  in  other  affections  of  the  cord. 
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A  tumor  situated  in  the  cer\'ical  or  upper  dorsal  r^^gion  of  the  cord 
sotnetimes  gives  rise  to  characteristic  sfymptoms.  Thus  there  may  be 
dilatation  or  contraction  of  the  pupil  on  one  or  both  sides,  or  one  may 
be  contracted  and  the  other  <lUated.  Cough  and  dyspnoa,  vomiting, 
iUfficulty  of  swallowing,  epilej)tiform  convulsions,  and  a  remarkable 
slowness  of  the  pulse,  are  soroctiinea  among  the  phenomena.  But  sucli 
symptoms  are  by  no  means  invariable.  Many  years  ago  Velpeau '  re- 
ported a  case  of  tumor  of  the  corvical  region  of  the  cord  in  which  none 
of  these  symptoms  were  present.  The  patient,  a  woman  at  thirty-four 
years  of  age,  after  having  experienced  mental  troubles  and  been  ex- 
posed to  bad  hygienic  influences,  suffered  from  convulsive  movementa 
of  the  limbs  which  were  not  of  long  continuanco.  Shortly  afterward 
the  left  arm  became  the  seat  of  a  severe  pain,  and  she  had  pains  in  the 
bead.  The  pain  in  the  arm  increased,  and  little  by  little  she  lost  the 
tise  of  the  limb.  Renewed  convulsive  movements  occurred  in  the  in- 
ferior extremities,  and  were  followed  by  complete  paralysis.  When  she 
presented  herself  at  the  hospital  she  hail  no  pain  in  the  left  arm,  which 
was,  however,  entirely  pandyzed,  but  which,  nevertheless,  retained  its 
si^nsibility  almost  unaltered*  Motion  of  the  right  ann,  though  dillicult, 
was  still  possible,  but  it  was  the  seat  of  very  severe  pain.  Hespiration 
wma  nonnal  but  a  little  weak;  the  pulse  was  frcfjucnt,  sometimes  strongi 
but  giinorally  small  and  regular.  There  was  a  large  and  deep  ulcera> 
tion  on  the  sacrum;  the  lower  extremities  were  anasa^x^ous  and  were  de- 
prived of  all  sensation  and  power  of  motion.  The  fecal  matters  and  the 
urioe  were  passed  involuntarily  and  unconsciously.  Gradually  she  lost 
^|ie  ability  to  move  the  right  upper  extremity,  She  sank  ahnost  im- 
ptibly  without  appaj-eut  cause,  and  died  after  having  been  two 
months  and  a  half  in  the  hospital. 

On  post-mortem  examination  numerous  whitish  opaline  plates  were 
found  soatiered  over  the  arachnoid,  but  the  principal  lesion  consisted 
of  tt  tumor,  wliich  was  situatocl  between  the  arachnoid  and  the  cord^  and 
ooTered  the  entire  anterior  surface  of  the  latter  from  the  sixth  cervical 
pttir  of  nerves  to  the  third  doml.  Tliis  growth  appeared  to  have  its 
origin  in  the  left  antc^ro-latcral  furrow.  The  anterior  roots  of  the  left 
•pbwl  nerves  within  its  area  were  so  compressed  that  they  were  shrunk 
to  mere  threads,  and  the  posterior  roots  of  the  same  side  were  alsosub- 
j«ot«d  to  pressure.  The  right  posterior  roots  were  in  a  normal  condi« 
tJoB.  Tlie  whole  body  of  the  cord  was  flattened  by  this  tumor,  but  the 
left  aide  was  espociotly  in  this  condition.  The  growth  was  eercbriform 
in  nppean&nce,  and  was  thought  to  be  cancerous. 

As  an  example  of  the  symptoms  resulting  from  a  tumor  occupying 
the  dorsal  region  of  the  cord,  the  following,  from  OUivier,*  is  cited: 

*  **Oib«arvatioa  sur  une  maUdie  dc  U  mo«t)o  6piiui>re  tcndAnt  k  dAronnirfr  lliblsnMBC 
im  hmttkmt  im  fmclnes  ten*!  live*  ol  tnotricci  dm  narflii,**  J«mmal  d*  phytitlofi^  dm  V*> 

t-«-^  tom*  vL,  1814^  p.  las. 
•  ''TfmiU  dct  msladiM  dc  U  moi^lte  ^ptni^n^"  ParU,  18S7,  Kxat  fL,  B.  ITT. 
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A  woman,  aged  fiftj-two,  had  enjoj^ed  good  health  till  in  181^; 
began  to  experience  lancinating  pains  in  the  abdomen  and  breast, 
ter  several  mouths  thase  pains  sliiftc^d  their  situation  to  the  pelvis  and 
the  lower  extremities,  especially  the  left.  Tliese  limbs  then  bocametfae 
seat  of  varied  phenomena,  sometimes  being  cold,  at  others  hot,  and 
again  numb  ;  they  were  also  subject  to  the  most  intolerable  itehiog. 
Then  they  became  by  turns  immovable,  and  were  agitated  by  oonvulalva 
movements.  Although  she  could  stand,  walking  was  impossible.  Fi- 
nally^ in  February,  1821,  they  began  to  atrophy,  and  at  once  lost  all 
sensibility  and  power  of  motion.  Then  these  symptoms  disappeared, 
and  there  only  remained  numbness  and  pains  apparently  starting  from 
the  pelvis  and  traversing  the  nerves.  In  May,  1821,  she  entered  the 
hospital.  At  this  time  the  inferior  extremities  were  rigid,  and  ooul<J 
not  be  flexed  without  causing  pain  of  a  very  atrocious  character,  Thty 
were  insensible  to  all  external  excitations,  but  were  constantly  the  sett 
of  severe  and  lancinating  pains.  There  was,  however,  no  pain  alos^ 
the  vertebral  column,  and  the  general  health  of  the  patient  was  exoel^ 
lent. 

All  these  symptoms  persisted  till  in  January,  1823,  the  legs  begaa  to 
be  flexed  on  the  thighs,  and  these  latter  on  the  pelvis,  to  such  an  ex- 
tent that  the  heels  pressed  against  the  buttocks,  and  the  knees  touched 
the  chest*  Forced  extension  of  the  limbs  was  exceedingly  painful,  sad 
when  they  were  by  main  strength  extended  they  at  once  returned  to 
their  former  ixjsition  as  soon  as  the  traction  was  disconliQucd.  Two 
months  before  her  death  the  left  wrist  and  right  knee  became  inflamed; 
the  former  suppurated,  and  the  patient  died  six  weeks  afterw&fd. 
Strychnia  had  been  administered,  but  always  aggravated  the  symp- 
toms.    Morphia  gave  no  relief. 

Examination  after  death  showed  the  brain  to  be  healthy.  There 
was  a  band  of  sclerosed  tissue  on  each  side  of  the  oerebellum. 

The  spinal  cord  was  healthy  as  far  down  as  the  tenth  dorsal  v 
bra.  Here  a  tumor  existed  between  the  two  layers  of  the  arach 
The  growth  was  oblong,  and  about  two  inches  in  length.  It  was  mmr 
lar  in  appearance  to  brain-tissue,  but  firmer.  It  was  not  adherent  lo 
the  cord,  but  throughout  its  whole  extent  pressed  on  the  organ^  whieh 
was  softened  throughout  to  the  consistence  oT  a  thin  jelly*  At  tic 
most  voluminous  part  of  the  tumor  the  cord  was  so  much  oompre««(i 
that  it  was  almost  cut  in  two,  so  that  there  was  the  appearance  of  i«o 
cones  with  their  apices  together.  A  careful  examination  showed  ihsS 
in  the  softened  part  no  trace  of  nerve-structure  remained. 

Leyden/  among  other  interesting  cases,  gives  the  following,  of  to* 
mor  occupying  the  lower  dorsal  region  of  the  cord  ; 

The  patient,  a  woman  twenty-riine  years  old,  after  being  deliverwf 

^  "  Kimik  der  Ruckenmiirk^krmnkheiten/'  crster  Band,  Berlin,  1S74,  p.  i04        ; 
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of  a  dead  child,  became  ufTected  ^^-ith  a  pain  in  the  right  feg,  which, 
starting  from  the  foot,  reached  the  knee,  ami  finully  settled  in  the  calf* 
She  noticed  at  the  same  time  a  weakness  of  this  leg,  which  prevented 
her  walking  well,  and  eventually  confined  her  to  bed,  Tliese  symptoms 
tiisappeared,  and  she  remained  well  for  over  three  years.,  when  the  right 
leg  again  became  weak,  and  waa  the  seat  of  constant  lancinating  [Miina, 
which  were  aggravated  by  muscular  exercise.  In  April,  1872,  the  left 
leg  was  aI»o  affected  with  similar  pains*  It  aoon  became  impossible 
far  ber  to  bend  the  knee  or  to  move  the  limb.     All  these  symptoms  in- 

sed  until,  In  February,  1872,  she  wab  unable  to  walk,  and  there  was 

plete  anteathesia  in  both  extremities  as  high  as  the  hips.  A  paitiful 
sensation  of  constriction  was  felt  around  tlie  Inxly  at  the  umbilicus. 
The  electric  excitability  of  the  right  lower  extremity  waa  lessened,  of 
the  left  was  normal  The  reflex  excitability  of  both  lower  extremities 
was  increased  ;  the  nutrition  was  good.  At  times  they  were  the  seat 
of  strong  contractions. 

By  August,  1873,  the  patient  was  entirely  confined  *^'  •*• 

to  bed  on  her  back,  and  deprived  of  all  voluntary  move* 
tnent  of  her  lower  extremities.  There  were,  however, 
often  paroxysms*  of  tremor  In  both  feet  so  strong  as  to 
shake  the  whole  body,  and  at  tunes  powerful  contrBC* 
tions  of  the  muscles,  drawing  the  thighs  against  the  ab- 
domen, while  the  knees  were  flexed  to  their  utmost  ex- 
tent. The  constricting  pain  around  tlii-  body  was  still 
present. 

In  the  beguininf^  of  October  the  patient  was  seiz«*d 
with  typhus  fever  and  died.  On  examining  the  spinal 
cord  it  was  found  that  a  tumor  existed  on  the  right 
tidi%  reaching  from  the  seventh  to  the  tt'uth  dorsal  ver- 
tebra, and  firmly  atlathed  to  the  dura  mater,  ITie  en- 
lire  length  of  this  growth  was  eighty  millimetres  (a  Ut- 
ile over  three  inches).     (Fig.  93.) 

Causes. — Nothing  is  known  relative  to  the  etiology* 
of  intra-spinal  tumors  beyond  the  fact  that  they  may 
reaolt  from  the  syphilitic,  scrofulous,  and  cancerous  dia- 
tkossSy  and  from  wounds  attd  Injuries. 

DiS^OSiS, — Thf-rr  are  no  certain  marks  by  which 
W©  can  determine  with   any  great   degjee  of  certainty  '  i-^   it 

that  a  tumor  is  compressing  the  spinal  cord.  Wc^  mny 
Sitsp4»ct  such  to  bft  the  case  when  the  motor  paralysis  is 
more  marked  on  one  side  of  the  body  than  the  other, 
and  the  anaestliesia  exists  to  a  greater  extent  on  the 
oppofite  side.  The  existence  of  either  sv'philis,  scrofula,  or  cancer,  in 
connection  with  spinal  tro\ibles  not  clearly  referable  to  some  other  dis- 
aaae,  may  likewise  excite  the  suspicion  that  s  tumor  exists.     But  the 
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symptoms — paralysis,  hyperiestbt^iiia,  anfcsthesia,  contractions, 
and  spinal  convulsions — are  met  with  in  other  spinal  disordcrsj  notably 
in  symraotrical  lateral  sclerosis.  The  unilateral  predominance  of  tke 
phenomena  is  probably,  on  the  whole,  most  to  be  relied  upon  as  a  diag' 
nostic  mark. 

Prognosis. — This  is  always  unfavorable.  It  is  less  so  when  a  s\*phi* 
litic  origin  can  be  made  out.     No  others  recover. 

Morbid  Anatomy  and  Pathology. — The  most  common  intra-splnal 
niorbid  growths  are  tliose  which  are  developed  from  the  vertebrae,  and 
they  include  many  syphilitic,  scrofulous,  and  cancerous  tumors*  Tbey 
originate  either  from  the  bones  or  from  the  periosteum*  Formationi 
resulting  from  either  of  these  diatheses  may  also  grow  from  the  mealn- 
g(^&  or  the  substance  of  the  cord. 

Pamsitic  tumors  due  to  either  the  echlnococcus  or  the  cysticercu*, 
may  also  be  dt^veloped  within  the  spinal  canal.  Their  usual  seat  is  i& 
the  membranes ;  and,  according  to  OUivier,*  the  echinococcus  as  fousd 
in  the  spinal  cavity  of  women  only. 

Aneurismal  tumors  occasionally  form  in  the  intra-spinal  art^ried,  aod 
may  compress  the  cord^  Aneurisms  of  the  thoracic  or  abdominal  aont 
may,  by  pressure,  cause  absorption  of  the  vertebrae,  and  may  tJiQf 
eventually  subject  the  cord  to  their  influence. 

Among  the  other  intra-spinal  tumors  are  the  glioma — a  growth,  the 
seat  of  wliich  is  especially  in  the  brain  and  spinal  cord,  and  whoso  si  rod* 
ure  is  very  similar  to  that  of  sclerosed  nerve-tissue — the  sarcoma,  ihf 
psaramoraaj  the  neuronuij  fibroma^  and  myxoma,  and  tumors,  generaUf 
syphilitic,  developed  from  the  vertebrir. 

Treatment* — The  attempt  should  always  be  made,  whenever  the  ex- 
istence of  a  tumor  of  the  spina!  cord  is  suspected,  to  effect  its  removal 
by  anti-syphilitic  treatment,  with  iodide  of  potassium  and  niercury. 
The  following  case  will  show  the  advantages  of  following  this  course: 

In  the  summer  of  18G9  I  was  requested  to  visit  a  gentleman  who,  I 
was  infomied,  was  paraplegic  and  subject  to  paroxysms  of  great  sufler* 
big.  On  making  my  examination,  I  found  his  limbs  contracted,  his  re* 
flex  excitability  augmented,  and  motor  paralysis  and  anaesthesia  of  both 
lower  extremities.  There  were  intense  pain  in  the  lower  dorsal  region, 
and  violent  spasms  of  the  sphineter  vesic^«,  alternating  with  paralysis 
of  it  and  the  bladder.  Tliere  were  also  paroxysms  of  severe  pain  in  the 
head,  and  occasional  attacks  of  delirium.  He  denied  any  syphilitic  infec* 
tion,  but,  on  examining  his  head  with  my  hands,  I  found  a  gummy  tnmctf 
of  the  scalp  over  the  right  occipital  region.  Further  inquiry  and  ex- 
amination revealed  the  existence  of  a  similar  tumor  over  the  left  radiuL 
1  inferred  that  there  might  be  one  or  more  like  growths  within  the 
spinal  canal,  and  I  administered  the  iodide  of  potassium  in  gradually- 


"  Traits  d«a  mdadiefl  de  hk  moelle  ^pbUre»"  PftiiB,  1837,  tomti  iL,  p.  549. 
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Increasing  do0es>  witb  tbe  bichloride  of  mercury  in  doses  of  the  lix- 
teonth  of  a  grain  tliroe  limes  a  day.  In  less  than  two  months  every 
»yTnpt<»m  of  disease,  except  a  general  weakness^  had  disappeared.  Tiie 
tamor  of  the  scalp  went  during  the  first  month  ;  that  of  the  arm  a  week 
later.  The  iodide  uf  potawsiutn  was  carried  up  to  fifty  grains  three 
times  a  day,  Thifi  patient  continues  in  good  health  up  to  the  present 
time.  Even  if  there  was  not  sufficient  reason  to  diagnosticate  the  ex- 
istence of  an  intra-spinal  tsyphilitic  tumor,  the  success  of  the  treatment 
can  scarcely  leave  a  doubt  on  the  subject. 

If  this  treatment  fail,  there  is  nothing  else  left.  As  Leyden  says, 
the  only  means  of  removal  consists  in  extirpation  by  trephining  the 
vertebral  column.     Who  will  be  the  first  to  attempt  the  operation? 

As  means  of  mitigating  the  pain  and  spinal  convulsions,  hypodermic 
injections  of  morphia  or  atropia,  or  of  both  combined,  may  be  employed* 


CIIAITER   VIIL 

8TPHILI8   OP  TUE   SPrNAL   CORD    AXD   ITS   IfEMBBANKS. 

When  compared  with  like  affections  of  the  brain  and  it«  mem- 
branes, syphilitic  accidents  of  the  cord  and  its  envelopes  are  certainly 
rare.  Of  course,  this  statement  has  reference  oidy  to  new  formations. 
As  a  cause  of  many  of  the  affections  described  in  the  foregoing  chap* 
ters,  gyphiUs  occupies,  if  not  the  fir!<t  place,  at  least  one  very  near  the 
front  nink.  Locomotor  ataxia,  for  instance,  is  probably  in  the  ma- 
jority of  instances  of  syphilitic  origin  ;  ancl  Dr.  Gowers  has  recently 
gone  so  far  as  Ut  deelare  that  in  his  opinion  syphilis  ts  its  only  cause. 

Ah  in  the  brain,  neoplasms  of  syphilitic  origin  are  known  to  be  de- 
veloped on  the  |)eriphery  of  the  cord  rather  than  in  its  substance,  in 
the  subarachnoid  space  and  on  the  internal  face  of  the  dura  mater* 
Adhesions  of  tlic  membranes  to  each  other  and  to  the  substance  of 
the  cord  arc  thus  induced,  while  this  latter  is  little  by  little  invadwl 
by  the  new  formation,  (k'nerally  tbe  neoplasm  does  not  appi^or  as  a 
wetl'defined  tumor,  but  as  a  substance  analogous  to  that  of  gummftUi 
diffused  through  tlic  tissues. 

The  histologiml  .♦ind  maer«>scopic  characters  are  like  those  which 

met  with  in  like  fonnations  of  the  encephnlon.  Instead  of  a  dif- 
tntiltnitiun,  little  miliary  uodoHities  may  be  met  with,  dissrmi- 
tiated  in  the  meninges.     EngelMtedt '  has  reported  a  case  of  this  kind. 

Sometimes  there  is  found  at  the  post-mortem  examination  of  syphi- 
litic patients,  who  had  during  life  presented  evidences  of  spinal  trou- 
bles, B  kind  of  deposit  replacing  to  a  certain  extent  the  celtulo-adipoBe 

'  **  ArcltW  dar  Hvilkumli*;*  B.  ir.,  1««S,  p,  I«». 
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tiBsue  which  lines  the  internal  face  of  the  Bpinal  canal.  From  thin 
there  results  an  intimate  adhorenee  of  the  dura  inater  with  the  walls  of 
this  canal.  Virchow  ha<s  reported  a  similar  ease  ohserved  in  an  indi- 
Tidual  who  had  had  multiple  syphilitic  accidents,  and  in  the  last  pe- 
riod of  his  existence  a  painful  rigidity  of  the  neck  and  arras,  which 
supervened  on  paralysis  of  the  upper  extreraitie.**.  At  the  autopsy  the 
dura  mater  was  found  considerably  thickened  at  the  height  of  the 
fifth  and  si^cth  cervical  vertebriJ^  and  adherent  to  the  wall  of  the  C5 
by  a  great  quantity  of  tough  connective  tissue. 

At  other  times  the  exudation  occupies  the  internal  face  of  thedl 
mater,  and  this  results  in  adhesions  of  the  membrjuicrt  to  each  othtr. 
At  the  same  time  the  adjacent  part  of  the  cord  is  the  seat  of  a  hyper- 
plasia of  the  neuroglia  with  distention  of  the  nerve-structures.  Hue* 
ter  reports  a  case  of  this  kind. 

In  cases  of  syphilitic  patients  who  have  died  after  having  prt- 
sented  symptoms  of  a  spinal  affection,  a  simple  softenijig  of  the  cord 
has  been  discovered.  On  the  other  hand,  there  have  never  been  any 
absolute  proofs  that  pure  myelitis  has  ever  been  developed  tbroagb^ 
the  influence  of  syphilis. 

And  in  a  certain  number  of  cases  the  autopsy  has  never  revealed 
the  slightest  appreciable  lesion  of  the  cord  (Zambaco,  Kussmaul,  Leon, 
Gros,  and  Lancereaux).  Spinal  affections  are  generally  exhibited  at 
an  advanced  period  of  syphilis,  and  in  individuals  who  present  undt- 
uiable  traces  of  the  diathesis  with  all  the  accompaniments  of  a  more  or 
less  advanced  cachexia.  They  are  characterized  by  pains  localized  in 
the  spine  or  radiating  to  the  limbs,  with  various  derangements  of 
sensibility  (formication,  numbncsSj  antesthesia,  etc.).  Little  by  little 
rigidity  of  the  muscles  supervenes,  and  this  is  succeeded  bj  temporary  I 
contractions  and  movements  which  gradually  lose  their  energy,  anil 
are  accompanied  with  painful  cramps.  All  these  symptoms,  which  art 
generally  regarded  as  being  due  to  meningitis,  are  subject  to  alterDa- 
tions  of  amelioration  and  aggravation,  and  eventually  all  phenomeiii 
of  excitation  give  place  to  paralysis.  This  generally  first  shows  itself 
in  one  of  the  lower  extremities,  and  advances  with  great  ra|adity. 
Very  soon  the  opposite  limb  is  attacke*!,  and  the  paraplegia  becoiacs 
complete.  Often  the  sphincters  alone  are  involved.  It  is  to  be  no- 
ticed that  the  paralysis  of  sensibility  does  not  keej>  pace  with  that  of 
motion,  which,  after  existing  for  a  long  time,  is  supplemented  by  phe- 
nomena of  ana?sthesia  or  parathesia.  Tljen  there  is  often  a  period  of 
repose.  At  this  period  proper  treatment  may  procure  for  the  patient 
a  gradual  but  nevertheless  satisfactory  cure.  This  termination  is* 
above  all,  t<»  be  looked  for  when  the  lesion  remains  confined  to  the 
inferior  pari  of  the  cord.  The  prognosiH  is  much  less  favorable  when 
the  genito-urimiry  functions  are  involved.  In  such  cases  we  ordiBirily 
find  that  sooner  or  later  cutaneous  trophic  troubles  are  developed  onr 
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the  sacrum — purulent  cystitis,  etc. — with  all  their  consoquenceM.  lluo- 
lic  fever  U  excited,  and  thf  patient  dies  greatly  emaciated. 

When  syphilitic  lesions  affect  the  uj)per  part  of  the  cervical  leglott 
of  the  cord,  patients  are  exposed  to  still  greater  dangers.  In  such  cases 
the  synijxtonis  are  very  rapidly  developed,  for  the  paralysis  involves 
all  the  muscles  of  tho  trunk,  including  the  respiratory  apparatus.  The 
disease,  in  fact,  follows  a  course  analogous  to  that  of  acute  ascending 
paralysis.  In  such  instances  a  speciflu  treatment  instituted  oppor* 
tuncly  may  still  be  sufficient  to  save  the  life  of  the  patient,  but  can- 
not effect  a  complete  cure.  The  tissues  which  have  been  infiltrated 
with  the  syphilitic  exudations  undergo  a  veritable  inoduJar  retraction 
and  alteration,  to  which  there  is  sometimes  added  secondary  ascend- 
ing and  descending  degenerations.  When  the  secondary  degenera- 
tion affects  the  posterior  columns,  the  paralysis  may  be  replaced  by 
certain  manifestations  of  tabes  dorsalis,  but  this  Etyphititic  ataxia  in 
not  to  be  confounded  with  ordinary  lucomutor  atajtia. 

In  the  cases  of  those  patients  in  whom  at  the  autopsy  appreciable 
alterations  of  the  marrow  are  not  found,  the  spinal  affect  ion  has  gen- 
erally followed  a  subacute  course.  It  then  greatly  resembles  the  acute 
ajcending  paralysis  of  Landry.  Sometimes  its  real  character  is  recog- 
nixed  as  being  like  that  which  is  exhibited  at  an  early  period  of  syph- 
ilis, in  the  course  of  the  first  year  after  contamination.  Ordinarily 
It  is  not  preceded  by  any  prodromatic  symptoms,  but  it  ia  sometimes 
thf  case  that  a  very  short  time  after  the  development  of  the  paralysis 
the  affected  limbs  are  the  seat  of  vague  pains.  The  paralysis  begins 
in  the  lower  extremities,  and  h  complete  after  a  very  few  days.  It  is 
a<»companied  by  a  certain  degree  of  weaknew*  of  the  bladder,  which 
iit  manifested  either  by  iucootinence  or  retention  of  urine.  After  tho 
*«eeoud  week  the  patient  is  confined  to  his  bed,  and  in  a  period  rela- 
tively short  he  succumbs  to  septic  infection.  Therapeutics  can  avail 
nothing  against  this  form  of  syphilitic  myelitis. 


Vi^ 


Tliis  i*oncludcs  what  I  have  to  say  relative  to  the  diseases  of  tho 
inal  cord.  I  have  emicavored  to  make  the  subject  a«  plain  as  possi- 
ble, but,  in  the  study  of  a  class  of  diseases  still  to  a  gn^nt  extent  ob- 
M*ure  in  their  medical  relations,  there  must  neceuarily  be  defects  in 
the  description. 

In  order  to  a  better  understanding  of  the  normal  and  morbid  anat- 
omy of  die  eord,  as  established  by  the  most  recent  investigations,  I  havo 
enlarged  and  rao<lified  from  F*lechsig  a  diagram  of  a  transveme  section, 
which  will  Ih»  found  to  give,  on  examination,  very  exact  information. 
In  it  are  clearly  indicated  the  several  divisiontof  the  cord  with  tho 
■tiidj  of  which  we  have  been  engaged^ 
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Although  there  are  objectiona  to  the  name  employed  to  designate 
the  terrible  disease  I  now  propose  to  consider,  the  same  is  true  of  til 
other  terms  which  have  been  applied  to  it,  and  the  present  has  the  ad- 
vantage of  being  well  known.  So  long  as  we  are  obliged,  through  ig- 
norance of  pathology  and  taorbid  anatomy,  to  use  a  nomenclature  based 
on  symptoms,  wo  must  expect  to  be  inexact.  The  name  hydrophobia 
is  as  old  as  Galen,  and  stUl  retains  its  preeminence,  notwithstanding 
the  fact  that  the  symptom  on  which  it  is  based  is  sometimes  absent. 

Symptoms. — Beginniug  with  the  rpception  of  the  injury  by  wbidi 
the  body  lias  been  inoculated,  we  find  that  it  heals  in  the  ordinary  way, 
and  that  there  are  no  immediate  signs  of  infection.  At  a  period  which 
varies  greatly  in  different  cases,  pain  or  a  sensation  of  uneasiness  i« 
usually  experienced  at  the  seat  of  the  wound.  This,  however,  is  rarely 
of  such  intensity  as  to  cause  suffering,  and  probably  would  generally 
be  overlooked  or  disregarded  but  for  the  apprehension  which  the  pi* 
tient  has,  and  which  directs  bis  attention  to  every  sensation  which  can 
be  attributed  to  the  wound.  But  there  may  be  absolutely  no  pain  or 
aneasinesa  other  than  such  as  are  met  with  in  all  wounds  till  the  phe- 
nomena of  the  affection  are  manifested.  The  period  between  the  w» 
ception  of  the  injury  and  the  beginning  of  the  symptoms  of  hydropho- 
bia is  known  as  the  stage  of  incubation. 

The  duration  of  this  stag^  is  variable.  It  is  rarely  shorter  than  i 
month,  and  probably  never  longer  than  two  years.  Instances  are  on 
record,  however,  in  which  the  disease  has  been  developed  within  teo 
days,  and  others,  about  which,  however,  there  is  much  doubt^  in  which 
the  latent  period  has  reached  to  ten  years  and  longer.     The  vast 
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jority  of  cases  occur  within  seven  montlis  after  the  reception  of  the 
wound.  In  six  cases  which  have  been  under  my  observation,  the  period 
of  incubation  varied  from  about  twenty-five  days  to  four  months  and  a 
half. 

Dr.  John  Johnston,'  however,  refers  to  an  opinion  that  in  hot  coun- 
tries the  disease  has  appeared  in  four  or  (ive  days  after  the  bite^  and,  on 
the  mai^gin  of  the  page  on  which  this  statement  is  made,  Dr«  Hosack^ 
to  whom  the  book  formerly  belonged,  has  writteu  a  note,  in  which  ho 
states  that  it  ensued  in  a  child  in  New  York  five  days  after  the  bite 
was  inflicted. 

During  this  period  of  incubation  there  are  not  often  any  indications 
of  what  is  going  to  take  place  except  in  those  cases  in  which  there  are 
abnormal  sefisations  in  the  cicatrix  or  its  neighborhoocL  Sometimea 
there  are  depression  of  spirits,  anxiety,  and  derangement  of  the  digea- 
tire  functions,  but  these  symptoms  may  fairly  be  attributed  to  the  pe- 
culiar odroumstancetj  of  the  case,  aside  from  any  toxic  influence  due  to 
infection. 

The  first  symptoms  whieh  appear  are  often  directly  connected,  with 
the  cicatrix,  whieh,  if  it  has  previously  been  free  from  abnormal  appear- 
ances and  sensations,  now  becomes  subject  to  both.  But  there  is  no 
constancy  even  in  these  phenomena.  They  were  altogether  absent  in 
one  of  my  cases,  and  very  slightly  manifestod  in  one  other,  if  they  were 
present  at  all.  In  this  case,  wliich  I  saw  in  consultation  with  Dr.  S.  Q» 
Cook,'  of  this  city,  the  patient,  after  other  symptoms  had  appeared,  oc- 
casionally clutched  the  place  where  he  had  been  bitten,  but  denied,  on 
boing  asked,  tliat  there  was  any  pain  at  the  ^ot. 

But,  though  there  may  be  no  symptoms  of  swelling,  redness,  or  pain 
about  the  cicatrix,  there  are  abnormal  sensations  in  the  nervee  which 
radiate  from  it.  Thus,  if  the  injury  has  been  in  the  leg,  pains  are  felt 
along  the  courses  of  the  sciatic  and  cnval  nerres  ;  if  in  the  hand,  simi* 
Ur  aensations  are  experienced  in  the  radial,  ulnar,  median,  and  other 
nerrea  of  the  upper  extremity.  Occasionally  the  pain  is  felt  in  the  epi« 
gaatric  region,  and  in  any  situation  is  ordinarily  accompanied  by  head- 
ache. At  about  the  same  time  the  respiration  becomes  sighing  and 
irregular,  there  is  a  feeUng  of  oppression  or  constriction  in  the  chest, 
the  pulse  loses  its  force  and  uniformity,  and  there  is  an  indefinable 
eeose  of  anxiety.  The  sleep  is  acaroely  ever  natural.  Either  there  is 
insomnia  or  drowsiness,  and  sleep,  when  obtained,  is  disturbed  by  fright* 
ixd  droama,  and  is  unrefreshing.  The  bowels  are  constipated,  the  skin 
is  dry,  and  there  are  alternate  chills  and  flushes  of  heat.  The  duration 
ol  tiua  stage  is  from  two  to  four  days. 

And  then  the  period  of  full  developmr-nt  begins  ;  oharaoterixed,  M 
first,  by  an  increase  in  the  symptoms  ju&t  mentioned,  and  subsequently 

•  ^Cmtncf  Lfvim,  with  Rcmiirks'*  p.  6,  tn  «  Medici  Kflsajs,**  printed  ItJft  to  ItOft. 

•  ■*  4  CWm  of  Brdropbobk/'  JounMU  ^  Dif«htk^iml  MmHdmt,  Jaaoary,  1970,  p.  SO. 
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by  the  appearance  of  others  not  previously  present.  A  peculiar  sc] 
of  uneasiness  is  felt  at  the  epigastrium,  and  a  pain  and  constriotion 
the  throat,  which  add  greatly  to  the  distress.  The  tongue  become* 
still  and  pairiful,  and  articulation  is  tlicreby  rendered  indiiitinct  ;  tlie 
respiratioji  increases  in  irregularity,  and  becomes  noisy  and  oppreased; 
the  rigidity  of  the  muscles  of  the  throat  prevents  or  impedes  degluti- 
tion, and  the  patient  dreads  attempting  to  swallow,  from  the  exjjerienoe 
he  soon  acquires  that  his  efforts  in  this  direction  are  attended  with  pain 
and  spasm,  which  greatly  increase  his  suiTerings,  Sometimes  the  con- 
vulsion of  the  pharyngeal  muscles  is  so  great  that  substances  are  thrown 
with  great  force  out  of  the  mouth.  This  was  the  case  in  three  of  the 
instances  I  witnessed.  At  the  same  time  the  spasm  extends  to  other 
parts  of  the  body,  and  occasionally  becomes  general.  It  is  accompanied 
by  pain  in  the  epigastrium,  and  sometimes  in  the  spine.  Solids  are 
swallowed  with  much  more  ease  than  liquids.  Indeed,  so  groat  is  the 
difFcrenco  that  the  patient  cannot  even  entertain  the  idea  of  swallow* 
ing  any  fluid^  without  being  thrown  into  spasms.  The  sound  of  water 
splashing  or  trickling,  the  sight  of  it,  the  thought  of  it,  and  even  sui 
impression  remotely  connected  with  water,  such  as  that  produced  bj 
the  reflection  of  rays  of  sunlight  on  the  face  by  a  mirror,  will  bring  on 
a  paroxysm  of  convulsions.  With  the  spasm  there  are  sobbings,  trcnK 
bling,  and  then  a  condition  of  exhaustion^  during  which  the  patient  if 
bathed  in  peri«])inition. 

The  following  day  tlio  phenomena  are  still  more  stronglj*  marked 
The  mouth  is  dry  and  parched,  and  yet  the  patient  dare  not  attempt 
to  quench  his  thirst ;  vomiting  ensues,  the  pulse  becomes  rapid  and 
small,  the  pain  in  the  pit  of  the  stomach  still  increases,  the  headache  is 
intense,  and  the  countenance  expresses  terror,  anxiety,  and  suffering 
The  pain  in  the  spine  augments  and  extends  to  the  muscles  of  the  oock 
and  abdomen.  The  secretions  of  the  mouth  are  altered,  and  the  s&Hirt 
is  mixed  with  a  frothy,  tenacious  mucus,  which  the  patient  is  constant- 
ly attempting  to  eject,  but  which  collects  as  fast  as  he  can  spit  it  out 
The  mouth  and  fauces  are  dry  and  painful,  articulation  is  almost  im- 
possible, and  every  attempt  to  relieve  the  distress  by  a  few  drops  of 
water  induces  a  return  of  the  spasms  and  convulsions.  Finally,  crery 
reflex  excitation  reaches  the  muscles  of  the  throat ;  the  contact  of  the 
bedclothes,  the  jarring  of  the  bed  by  persons  walking  in  the  room,  the 
rustling  of  window-curtains- — any  thing  capable  of  acting  on  the  bear- 
ing, the  eyesight,  or  the  touch,  may  cause  the  spasms. 

As  the  disease  advances,  all  the  symptoms  increase  in  violence^  and 
still  others  make  their  appearance.  The  urine  and  fjeces  are  often 
passed  involuntarily,  the  skin  becomes  exquisitely  sensitire,  the  body 
is  in  a  constant  state  of  agitation  and  tremor,  alternating  with  apssBB; 
and  the  tough^  stringy,  tenacious  mucus  collects  in  the  throat  and  ini* 
pedes  respiration. 
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Thus  far  the  Tnenta]  symptoms  hare  sotroelj  been  considered,  but 
thoy  are  present  almost  from  the  first.  Indeed,  they  may  be  among  the 
very  first  indications  of  disorder.  They  consist  of  emotional  disturb- 
mnood  of  various  kinds,  and  sometimes  radical  changes  of  character  and 
dwpo^tioit. 

It  has  been  alleged  by  some  authors  that  the  dreams,  at  a  very  early 
perixxi  after  inoculation,  are  connected  with  the  animal  giving  tho 
the  wound*  I  have  never  mot  with  this  symptom,  but  in  the  ease  pre* 
▼ioosly  cited,  and  which  I  saw  twice  iq  consultation,  a  circumstance 
still  more  remarkable  is  related  by  Dr.  Cook.  Tlie  patient,  a  child 
three  years  ohl,  was  bitten  by  a  bitch  Ln  heat  on  or  about  August  20^ 
1870,  On  Nov^ember  15th  the  mother  noticed  that  he  slept,  biidly  ;  od 
the  16th,  among  other  manifestations,  he  "was  cranky  all  day.''  Od 
the  17th  he  was  seen  by  Dr.  Cook,' 
K  "  On  entering  the  room/'  says  the  doctor,  in  his  report  of  the  ca«e, 

I  **  and  seeing  several  children,  and  not  noticing  any  thing  wrong  with 
■  Any  of  tiiera,  I  very  naturally  inquired  which  was  tho  patient.  I  wm 
I  pointed  to  a  little  boy  sitting  at  a  table  in  a  high  chair.  On  approaeh- 
B  ing  him,  he  turned  his  face  toward  me,  revealing  the  most  peculiar-look- 
^Uig^  eyes  I  have  ever  seen.  They  were  not  like  those  seen  in  persottS 
™  VQifering  from  delirium  in  prolonged  fevers,  nor  yet  like  those  we  see 
in  the  second  stage  of  cerebral  meningitis,  although  somewhat  reoera. 
hling  both  of  these  conditions,  but  more  like  the  eyea  of  a  person  in  a 
fit  of  violent  anger,  slightly  combined  with  a  feeling  of  fear. 

**  When  I  reached  out  my  hand  to  touch  his,  be  shrank  from  me  as 
from  a  blow,  at  the  same  time  making  a  desperate  effort  to  catch  hia 
breath,  precisely  as  a  naked  person  might  if  a  pail  of  cold  water  waa 
unexpectedly  poured  over  him.  This  I  understood  to  be  a  laryngeal 
spasm.  It  was  very  brief,  lasting  but  the  fraction  of  a  minute,  prob- 
ably not  more  than  ten  seconds.  I  took  a  seat  a  little  distance  from 
him,  where  I  could  see  his  every  motion,  and  regarded  him  attentively 

I  for  a  long  time. 
**  He  seemed  an  unusually  intelligent  child,  for  one  of  his  age,  speak- 
ing very  distinctly  with  a  clear,  ringing  voice,  which  his  parents  iu- 
formed  me  was  a  little  unnatural,  as  it  *  seemed  strained.'  Re  had  at 
timns  a  disposition  to  stammer,  which  was  also  unnatural.  For  one 
hour  after  my  observation  oommeneedi  be  talked  almost  inoessantlj  of 
dog%  and  repeated  very  few  aentenees  a  second  time.  He  toemed 
familiar  with  all  the  most  common  breeds,  relating  some  aneedoto 
of  the  bull-dog,  thn  mastifT,  the  bird-dog,  the  spaniel,  the  conch-dofr* 
and  the  poodle. 

**Connected  with  all  lii*<  immtivr^  >vh*  n  (rnirli'  or  gloomy  tcrminti* 
liofL  The  maatiiF,  after  carrying  him  nri  iin  n'<Ii1»lo  distance  about  the 
viy,  finally  disappeared  through  a  bottomless  hole  in  the  street,  he  only 

*  €p.  tii.,  p.  81. 


608 


OBBEBROSPmAL  D18RABES. 


escaping  a  simUur  fate  by  suddenly  tlisiimunting.  The  bull-dog,  aftw 
brkging  for  his  admiratiun  and  pleasure  a  great  variety  of  pu}>pies,  sad* 
denly  turned  cannibal,  an»l  swallow»?d  the  whole  lot.  The  spaniel,  after 
liaving  been  his  playTnatc  for  a  very  long  time,  finally  to<:»k  it  into  his 
head  one  day  to  get  on  to  a  coffin  that  was  being  carried  through  the 
Btreots,  and  ride  away  to  reappear  no  more." 

There  were  no  other  evidences  of  disordered  mental  action  in  this 
child,  and  he  died,  perfectly  conscious  to  the  last. 

Usually,  however,  this  is  not  the  case,  and  various  morbid  desire* 
are  entertained  by  the  patient*  Thus,  in  a  case  which  I  saw  in  this 
city  in  18G5,  there  was  an  impMlse  to  strike  those  near,  and  an  intense 
dislike  of  certain  persons  who  had  always  been  intimate  friends  of  the 
patient.  In  both  the  other  cases  there  were  paroxysms  of  previous 
delirium,  during  which  the  sufferers  bit  and  struck  at  all  within  their 
reach,  and  of  which  balkicinations  and  delusions  constituted  marked 
features.  In  the  case  of  the  boy  just  cited,  the  stories  of  dogs  which  be 
related  were  evidently  delusions  which  he  accepted  as  realities. 

The  temperature  is  always  elevated  from  the  very  beginning  of  the 
disease.  It  is  rarely  below  105°  Fahr.,  and  may  rise  as  high  as  110' 
during  the  heiglit  of  a  paroxysm  or  immediately  after  its  oessatiotL 

Death  usually  takes  place  on  the  third  day  after  the  aoceaston  of  t]l« 
symptoms  indicating  the  full  development  of  the  disease.  The  chief  of 
these  is  laryngeal  spasm,  A  fatal  termination  is  rarely  delayed  till 
after  the  third  day,  though  cases  are  not  uncommon  in  which  it  has  en- 
sued on  the  first  or  second  day.  la  all  the  cases,  excej»t  two,  which  have 
been  under  my  observation,  the  third  was  the  fatal  day.  In  Dr.  Cookli 
the  disease  may  be  considered  as  having  been  fairiy  developed  on  the 
17th  of  November,  the  first  day  in  which  any  spasm  of  the  throat  wil 
witnessed*     Death  resulted  on  the  evening  of  the  18th. 

In  June,  1874,  I  attended,  in  consultation  with  Dr.  Alexander 
Iladden,  my  sixth  case  of  hydropholjia.  The  patient,  a  maa  about 
twenty-five  years  of  age,  had  been  bitten  about  three  weeks  before  by  i 
dog  not  clearly  identiHed,  When  Dr.  Hadden  first  saw  him  on  the24tli 
of  June,  at  8,30  p.  m,,  the  man  was  in  bed,  complaining  of  nervousness, 
soreness  in  his  neck  and  throat,  and  a  strange  feeling  of  tightness 
around  the  chest.  His  countenance  was  anxious,  bis  pupils  were  di- 
lated, and  his  geoeral  appearance  was  that  of  a  person  facing  some  im- 
pending danger,  and  not  in  extreme  pain.  He  said  his  throat  was  sore^ 
and  that  ho  could  not  swallow  any  thing,  not  even  water.  Examinatioo 
showed  that  there  was  no  congestion  or  inflammation  of  his  thmaU 
IliiS  pulse,  respiration,  and  temperature,  were  normal,  excepting  that  h^ 
occasionally  sighed.  There  was  also  a  little  disposition  to  haek  and 
spit.  He  coniplained  of  thirst,  but  said  he  knew  he  could  not  drink,  for 
the  very  sight  of  water  made  him  shudder.  He  was  told  to  iry%  aod 
some  water  was  brought,  but  the  siglit  of  it  caused  a  violent  spasm.    lU 
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Clirew  himself  around  in  the  bed  backward  and  forward,  and  ordered  the 
water  to  be  taken  away.  He  immediately  afterward  called  for  the 
goblet,  said  he  was  thirsty  and  must  drink,  seized  it,  and  with  a  violent 
effort  aucceeded  in  taking  a  single  swallow,  which  was  followed  by  a 
■evore  oonvulsivo  shudder  and  contraction  of  the  muscles  of  the  neck 
And  chest. 

Dr,  Hadden,  recognizing  the  syniptoins  of  hydrophobia,  asked  if  be 
had  been  recently  mjured  by  any  animal.  At  first  he  replied  in  the 
negi^tive,  but  on  the  doctor's  saying,  **Not  by  a  dog?"  he  answered, 
**Ouly  slightly  on  the  knuckle  of  the  right  hand  by  a  little  black  dog 
belonging  to  a  baker  around  the  corner  on  the  avenue,"  He  further 
Htated  that  there  was  nothing  the  matter  with  the  dog,  for  he  had  seen 
it  afterward,  and  only  about  a  week  since  it  had  been  taken  to  the 
pound  and  the  bite  was  inflicted  three  or  four  weeks  before. 

For  two  days  previously  ho  had  felt  badly,  wa«  thirsty,  and  had 
drunk  a  good  deal  of  water;  and  the  evening  boforo  had  gone  out,  but 
soon  returned)  saying  be  felt  chilly.  While  taking  a  cup  of  tea  at  6  p,  m. 
that  day  (the  23d),  he  had  experienced  the  first  difficulty  in  swallowing. 
Shortly  afterward,  while  going  to  the  kitchen,  a  cool  draught  of  air 
blew  on  him  and  caused  him  to  stagger  so  that  he  nearly  felt 

The  next  morning  Dr.  Hadden  saw  him  with  Ur.  Leavitt. 

**  W©  found  him  in  a  frightful  state  of  excitement;  had  broken 
down  the  bed,  and  was  struggling  with  his  attendants  to  get  at  liberty. 
He  was  touting  and  crying  out  to  them  to  let  him  go,  and  called  for 
Walnr,  which,  when  brought,  he  could  not  drink.  His  mind  was  clear, 
Mid  be  knew  all  those  around  him;  was  spitting  a  viscid  saliva,  and  was 
careful  not  to  spit  on  any  one,  not  even  on  his  clothes.  It  was  so 
ftbondant  that  bis  attendunts  were  obliged  to  wipe  it  from  his  lij^a.  Dr. 
Leavitt  and  myself,  after  viewing  the  ease  in  all  it»  asjK'Otit,  concluded 
to  inject  in  the  tissue  of  the  leg  one-half  a  grain  of  morphine  and  one 
iixty-fourth  of  a  grain  of  atropine  in  solution,  which  was  done  at  3 
A*  M^  by  Dr.  Leavitt.  Wo  carefully  watched  the  effect  till  3.30  A.  M., 
when  hia  violence  having  in  no  way  abated,  another  injection  waa  given 
in  the  aame  part,  of  three^ightha  of  a  grain  of  morphine  and  one-eighth 
of  a  grain  of  atropine,  which  in  eome  degree  produced  the  character- 
iatic  effect  of  morphine,  and  very  clearly  the  ai)j>eflninrog  of  the  airo* 
pine;  for,  notwithstanding  ho  was  struggling  violently,  the  saliva,  which 
bad  bc«!?n  very  troublesome,  was  completely  dried  up,  so  much  so  that 
tJie  patient  himself  remarked  that  ho  was  very  thirsty,  and  his  mf>uth 
itit  as  if  he  had  been  chewing  a  brick.  Fifteen  drops  of  chloroform 
were  tlieo  injected,  with  no  effects  whatever,  nnl<*as  to  weaken  hia  a1- 
mdjr  weak  and  frequent  pulse.  At  4.15  a.  m.,  three-eighths  of  a  grain 
Qif  morphine  were  again  introduccnl  under  the  skin,  without  atropine. 
Thia  quieted  the  patient  so  that  he  %vas  easily  restrained,  and  he  re* 
mained  in  this  condition  from  4.30  a.  m.  till  10  a.  m.,  when  the  effects 
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had  8o  far  passed  off  that  the  attendants  were  alarmed  at  nia  vi( 
and  the  abundance  of  saliva  he  was  spitting  from  his  month.  Dr,  Wil* 
liam  A.  Hammond  saw  him  with  me  at  this  time.  He  sapported  the 
diagnosis  and  thought  well  of  tlie  treatment;  he  saw  that  it  aubdued  vio- 
lence and  suppressed  the  flow  of  saliva — the  two  most  important  feat- 
ures of  this  hopeless  disease.  At  10,15  a.  m.,  by  his  order,  threes 
eighths  of  a  grain  of  morf»hia  in  solution  were  injected  into  the  timi« 
of  the  thigh,  which  served  to  temper  down  the  increasiog  violcooe  of 
the  spasms,  but  did  not  stop  the  flow  of  saliva.  I  accordingly,  at  10,45 
A.  M.,  injected  three-eighths  of  a  grain  of  morphia  and  one-fortieth  of  t 
grain  of  atropia,  which  had  the  desired  effect  of  producing  the  quietiDg 
elfect  of  the  nioq>hia  as  well  as  the  specific  effect  of  the  atropia  on  the 
salivary  glands.  The  poisonous  effects  of  the  morphia  and  atropia  ^vere 
at  no  time  apparent.  lie  died  at  4.15  P.  M.,  June  26, 18T4,  about  twenty- 
four  hours  after  the  first  spasm,"  * 

Aj8  stated  by  Dr,  Eadden,  I  was  called  to  see  the  patient  at  about 
ten  o'clock  on  the  morning  of  June  2Gth.     AYhen  I  went  into  the  rod^H 
he  was  lying  upon  the  floor  pinioned,  to  a  certain  extent^  and  surroutffllH 
ed  with  pillows  to  prevent  him  injuring  himself.     He  waa  then  spitting 
continually  ;  in  fact,  every  expiration  was  accompanied  by  an  effort  to 
spit   out  the   thick,  tenacious  mucus  so  characteristic  of   hydrophobia. 
His  pupils  were  largely  dilated,  but,  as  Dr.  Hadden  stated,  not  roojt 
so  than  before  the  atropia  was  given.     He  was  able  to  converse  with 
tolerable  fluency,  and,  when  I  put  two  or  three  questions  to  hinii  he  la- 
swered,  but  not  very  directly.     So  far  as  I  could  make  out,  both 
his  answers  and  appearance,  he  was  not  suffering  from   acnte 
There  was  a  good  deul  of  movement  of  his  limbs,  not  apparently  spoa- 
modic,  for  there  seemed  to  be  the  element  of  volition  in  the  actions  be 
made  with  his  arms  and  legs.     He  could  not  swallow  fluids,  and  evont 
piece  of  ice  given  to  him  was  ejected  with  force  from  his  throat,     H» 
pulse  was  too  rapid  to  be  counted,  and  his  respiration  was  htirried  and 
irregular, 

I  fully  concurred  in  the  suggestion  to  give  him  morphia  for  thepvff* 
pose  of  moderating  the  intensity  of  his  symptoms.  A  hypodermie  in- 
jection was  administered,  and  a  sedative  effect  waa  produced.  After  I 
left,  his  paroxysms  returned  with  great  violence,  and  he  died  that  after- 
noon. 

Generally  death  occurs  during  a  spasm.  This  was  the  result  in  four 
of  the  six  cases  I  have  wntnessed.  In  the  others  the  patients  di«! 
quietly,  a  consequence  probably  of  the  sedative  medicines  administered. 
When  death  takes  place  during  the  fonner  condition  it  is  probably  diu* 
to  apnoea  ;  in  the  latter,  to  exbau.stion.     In  all  c&sea  the  powers  of  life, 

>  **  Report  of  a  Case  of  OydropbobfA,'*  hj  A1eiaad«r  Dadden,  M.  D.,  **  Pioee«ii^ 
of  the  Sew  York  Kcumlogicul  Society/^  Pittfckologiod  mni  M^diea^Lt^l 
(ember,  18H,  p.  lOfl. 
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le  violpTit  coTivulsirms,  the  loss  of  eleep,  and  tlie  deprivation  of 

I,  are  drained  away  to  their  utmost. 

Causes. — It  has  generally  been  supposed  that  hydrophobia  has  but 
one  Bouree  in  tJie  human  subject,  and  that  is  inoculation  by  the  saliva 
of  an  animal  aflfected  with  rabies  ;  that  it  cannot  be  conimunicated  to 
one  individual  of  the  human  species  by  the  saliva  of  another  affected 
with  hydrophobia  ;  and  that  neither  dogs  nor  other  animals  can  be  in- 
fected by  inoculation  with  the  saliva  of  a  hydrophobic  man.  Magcn- 
die'8  expi'riment  an  to  the  latter  point  is  coneidered  by  many  to  b*,'  of 
exceedingly  doubtful  value,  as  hydrophobia  was,  it  is  said,  prevaiHtig 
among  dogs  at  the  time,  and  that  hence  the  animal  may  have  been 
bitten.  A»  we  shall  see  hereafter,  these  suppositions  are  all  more  or 
leKS  ill-founded. 

Thus  it  IB  very  probable  that  the  lialiva  of  healthy  aniniaK  the  dog 
espeoially,  is,  under  certain  circumstances,  capable  of  producing  hydro- 
phobia in  man  and  other  animals.  A  case  of  the  kind  is  recorded  in 
Mu/tl^niVs  Journal  oi  December,  1839,  and  similar  ones  are  frequently 
mat  with.  In  none  of  the  cases  I  have  witneased  was  the  dog  which 
had  inflicted  the  wound  supposed  to  have  been  rabid.  In  one  case 
which  I  saw  in  this  city,  with  a  physician  whose  name  I  cannot  recall, 
the  patient,  a  stableman,  was  bitten  by  a  dog  that  waa  to  all  appear- 
ance in  perfect  health.  In  the  case  reported  by  Dr,  C<K>k,  the  animal, 
a  bitchf  was  being  led  quietly  through  the  passage-way  of  the  hou*»e, 
wh^n  the  child  became  entangled  in  the  chain,  fell  against  the  dog,  and 
was  bitten  apparently  in  anger.  The  animal  was  well  known,  and  was 
not  even  suspected  of  being  hydrophobic.  She  was  in  heat  ;  and  Dr. 
Cook  raises,  for  the  lirst  time  to  my  knowledge,  the  question  whether 
Uit0  oircumstanco  renders  the  saliva  of  the  animal  capable  of  inducing 
bydropbobta  in  the  human  suhject.  With  a  view  of  throwing  a.s  much 
li^ht  as  possible  on  the  subject,  he  consuhe<i  the  records  of  Bellevue 
HiMpital,  in  order  to  ascertain  tlie  facts  in  relation  to  a  man  who  dic?H 
af  what  was  supposed  to  l)e  hydrophobia  from  the  bite  of  a  bitch  in 
beat*  ITie  result  of  his  inquiries  was  to  show  very  certainly  that  the 
man  did  die  of  hydrophobia  ;  that  the  animal  was  not  rahid,  ami  that 
•be  WHS  in  heat.  « 

In  the  case,  the  details  of  which  have  just  been  given,  there  waa  a 
good  deal  of  doubt  in  regard  to  the  identification  of  the  dog  wliieh  in< 
<lict<«id  th©  bite  The  patient  said  he  had  been  bitten  **  by  a  little  black 
dog  belongiJig  to  a  baker  around  the  corner  on  the  avenue.-'  But  no 
•ttcb  dog  was  known,  and  there  waa  no  baker  **  around  the  oomeri"  on 
either  S*oond  or  Third  Avenue,  The  only  dog  that  was  known  to  have 
bitten  the  man  was  alive  and  well  on  the  7th  of  July,  two  weeks  after- 
ward. 
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In  tlie  present  state  of  our  knowledge,  it  is  useless  to  parme  ^m 
point  of  tbe  inquiiy  further.  It  is  one  in  regard  to  which  oertuntj  Ap- 
pears to  be  impossible  of  attainment.  Fleming,*  however,  seems  tosd- 
tuit  tbc  pos«ibility  of  an  animal  under  strong  sexual  excitemeDl  being 
ablo  to  communicate  hydrophobia  to  a  healthy  animal  when  be  aajs: 
**Tlic  hypothesis  tbat  certain  ferments — an  improper  term — may  be 
veloped  in  great  abundance  in  the  saliva  under  the  influence  of 
cal  disiurbancCy  would  account  for  those  instances  in  which  rabies  shoves 
itself  in  dogs  bitten  by  others  which  are  excited  or  furious  by  sexual 
desire,  though  themselves  healthy," 

It  would  appear  that  the  saliva  is  tbe  only  means  of  communication. 
Dupuyiren,  Brcschet,  and  Magendie,  endeavored  to  convey  the  disease 
by  iijjoeling  the  blood  of  dogs,  suffering  from  rabies,  into  the  veiiMof 
healthy  dogs,  !>ut  always  unsuccessfully,  Tlie  flesh,  milk,  semen,  and 
abdominal  secretions,  were  likewise  found  not  to  be  media  for  tnsisr 
mission. 

On  the  other  hand,  Eckel,  of  Vienna,  after  several  failures,  inoctt- 
hiUrd  a  dog  with  the  blood  of  a  man  who  was  affected  with  hydropho- 
bia. On  the  sixty-second  day  thereafter  the  animal  was  seized  mth 
unmistakablo  rabies  and  died,  Fleming,  however,  from  whom  I  quots 
this  statement,  says  that  it  must  not  be  forgotten  that,  at  the  time  of 
tliene  expiTimenta,  rabies  was  raging  as  an  epizootic.  But  Bouk»y,' 
wh<j  has  iuvcstigatod  the  whole  subject  of  hydrophobia  with  great  abil* 
ity,  declares  that  it  can  be  transmitted  only  by  inoculation,  and  the 
only  agent  w^hioh  has  the  power  of  communicating  it  is  the  salivs,  in 
vvhioh  alone  the  virus  exists,  Any  other  liquid  taken  from  a  rabid  ani- 
mal is  ineffective.  Inoculation  by  blood,  even  its  transfusion,  has  fallal 
to  produce  any  results.  He  also  says  that  all  living  beings  affeota^ 
with  hydrfjphobia  are  capable  of  transmitting  it  ;  that  is,  the  saHv^^^| 
all  rabid  ntiitniils  is  virulent,  it  matters  not  to  what  species  they  beloog, 

AVhelher  or  not  it  originates  spontaneously  in  the  lower  animals,  il 
is  very  certain  that  it  has  no  other  origin  in  man  than  inoculation. 

Although  there  is  no  sure  evidence  on  the  point,  there  appears  to 
be  no  room  to  doubt  that  hydrophobia  may  be  communicated  by  iooco* 
lation  from  a  person  affected  with  the  disease  to  an  imaffected  inifi- 
riduaL  Aurelianus,  Enaux,  and  Chaussier,  and  others  cited  by  Flem- 
ing, mention  instances  in  which  it  has  been  induced  in  persons  wh^ 
have  accidentally  had  the  saliva  of  hydrophobic  patients  applied  to 
their  lips,  i'leming*  states  that  in  1871  a  girl  named  Bence  died  in 
Liverpool  from  hydrophobia.  It  was  believed  she  had  not  been  bitten, 
but  the  death  of  her  little  brother,  from  the  disease,  occurred  about 
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three  weeks  previously,  and  the  supposition  was  that  the  virus  had  been 
oommuiiicated  in  some  way  to  the  girl  through  a  wound  in  her  foot. 

Tlie  fact  that  hydrophobia  can  be  communic^ited  from  man  to  tho 
lower  animals  is  sufficiently  well  established  by  the  experiments  of 
Magendie,  Breschet,  Earle,  and  Renault* 

Tho  wolf  is  said  to  be  the  most  dangerous  of  all  animals  when  rabid, 
for  the  reason  probably  that  it  seizes  the  neck  or  face,  parts  not  fully 
protected  by  clothing,  and  thus  the  saliva  is  not  so  apt  to  be  rubbed  oH 
•a  wh^O  tho  leg,  for  instance,  is  the  part  attacked. 

The  slightest  abrasion  of  the  skin  coming  in  contact  with  the  saliva 
may  be  sufficient  for  inoculation.     Cases  are  recorded  in  which  the  din' 
baa  resulted  from  dogs  licking  tlie  hand  or  face  on  which  there 
pimples  or  sores. 

DiagDObis. — That  protean  disease,  hysteria,  occasionally  puts  on  the 
semblance  of  hydrophobia.  Several  cases  of  the  kind  have  occurred  to 
me,  and,  in  ail,  the  symptoms  were  in  general  character  very  much  like 
those  which  are  exhibited  by  genuine  hydrophobia,  though  in  some  re- 
spects, perhaps,  a  little  exaggerated.  It  will  in  these  and  similar  cases 
—the  result  of  fright  and  imagination — often  be  found  that  the  patient 
hmtf  been  bitten  by  a  dog  not  long  before.  There  lA  a  want  of  oonalit- 
ency  about  the  symptoms  which  of  itself  is  sun^cient  to  excite  suspicion 
as  to  the  real  character  of  the  phenomena.  Thus,  altliough  at  times 
the  attempt  to  swallow  will  excite  lan'ngeal  and  other  spasms,  these  do 
not  always  occur  under  similar  circumstances,  and  are  not  induced  by 
tboae  secondary  and  more  reBned  InBucnces,  such  as  the  sound  of  fall- 
ing water,  bright  lights  in  the  face,  excitations  applied  to  the  skin,  see- 
log  others  drink,  etc.,  which  so  generally  cause  them  in  the  real  dif^- 
«M0*  There  are  not  the  same  anxiety  and  depression  in  the  simulated 
^aeiM  aJi  in  the  real,  though  the  apparent  emotional  disturbance  is 
onteh  greater.  The  hysterical  patient  h  loud  in  the  expression  of  ap- 
prehensions, while  the  real  hydrophobic  one,  though  intensely  anxious 
and  terrified,  endeavors  to  prevent  others  perceiving  the  state  of  his  mind. 

The  history  of  the  case,  the  existence  of  tho  hysterical  diathesia, 
and  the  fact  that  the  symptoms  come  on  soon  after  the  bit©  without  any 
period  of  incubation,  will  further  aid  in  estabtishiug  the  diagnosis  b««- 
tween  the  false  and  the  real  disease. 

The  last  case  of  the  simulated  disease  which  has  come  under  my  ob- 
■ervation  was  that  of  a  policeman  whom  I  saw  in  consultation  with  Dr, 
8.  G.  Cook  in  tho  summer  of  1874.  The  man  was  then  in  the  Park 
Hospital,  held  down  on  a  bed,  and  snapping  like  a  dog  at  every  person 
wfio  oame  in  hia  way.  At  the  sight  of  water  he  became  intenaelj  ex- 
oiled,  foamed  at  the  mouth,  and  went  through  a  series  of  fearful  con- 
tortions of  his  limbs.  But^  when  I  took  a  glass  of  water  in  my  hand 
wad  loki  him  in  a  commanding  voice  to  drink  immediately,  ho  swallowed 
the  liquid  without  the  slightest  difficulty. 
43 
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The  bromide  of  potassium  in  large  doses  was  prescribed,  &ad  tbi 
next  day  all  bis  symptoms  had  disappeared.  On  inquiry  it  was  asoer^ 
taiocd  that  be  bad  been  bitti^n  by  a  dog  several  days  before,  and  that 
his  comrades  bad  frightened  hint  by  their  inqiunes  and  suggestLOQ;^. 

The  fact  that  a  disease  resembling  hydrophobia  may  be  induced  by 
physical  deraogement  and  by  mental  disturbance  especially  of  the  im- 
agination, and  that  death  may  be  the  consequence,  is  very  well 
lihhed,  and  may  account  for  the  apparently  spontaneous  instanceiS, 
for  those  cases  of  long  incubation  which  are  cited  by  authors* 

Thus  M.  Labadie  Lagravc  ^  quotes  from  Hu^'mond  (de  Marseille)  th« 
ease  of  a  child  twelve  years  old  who  became  hydrophobic  without  known 
cause  and  died  at  the  end  of  ten  days.  Aiso  a  case  from  liouppe 
aailor  who  had  convulsions  and  died  hydrophobic  without  known  cai 
and  another  from  Pouteau  of  a  man  who  died  in  fifteen  hours  with 
symptoms  of  hydrophobia  which  had  ensued  on  a  violent  paroxysm  of 
anger. 

Berthier '  refers  to  several  similar  cases  occurring  as  the  result  of 
menstrual  derangement. 

Fleming  •  cites  the  instance  of  a  woman  who  had  been  bitten  in  the 
face  and  who  was  admitted  to  the  H6tel-Dieu  in  Paris.  After  a  few 
days  she  was  cured  of  her  wounds  and  discharged.  Going  about  bw 
usual  avocations  one  day  she  heard  a  man  exclaim,  "She  has  not  gooe 
mad,  then  1 "  From  that  time  she  could  not  swallow  liquids^  and  on  th« 
same  day  was  readmitted  to  the  II6tel-I>ieu,  and  this  time  to  did  of 
hydrophobia. 

llie  following  case  is  also  given  by  Fleming;  "A  woman  in  tho 
cUnic  of  Dr.  Maisonneuve  had  been  bitten  by  a  dog,  which  was  suppotf^d 
not  to  be  rabid,  and  the  injury  had  healed;  when  two  months  after  the 
accident  she  was  met  by  two  students,  who  had  been  with  the  doclor  at 
the  time,  and  who  asked  her  if  she  was  not  yet  mad.  Immediately  Bht 
was  seized  with  nervous  symptoms,  became  intensely  anxious  and  un- 
easy, and  went  into  the  hospital  in  the  belief  that  she  was  hydrophobia 
She  was  put  under  the  care  of  M.  Laugier  and  the  following  day  wtt 
evidently  affected  with  the  disease;  hemiplegia  appeared,  with  a  vio. 
lent  deliriunij  accompanied  by  an  irrepressible  amount  of  fear,  and  sbt 
died  asphyxiated  in  forty-eight  hours.*' 

The  temperature  in  all  cases  of  psendo*hydrophobia  that  I  have 
nessed  was  not  abo\^e  the  normal  standard. 

Hydrophobia  has  been  confounded  with  tetanus,  and  some  writrR 
have  regar<led  it  as  a  modified  form  of  this  affection.  The  distinctiao 
is,  however,  so  well  marked  that  it  scarcely  seema  necessary  to  dwfiU 

1  Artiulo  "  Hydrophobic,*'  in  "  NouYeau  djctionntire  de  mMedne  0i  d«  cliirurg!«  p» 
tiqaefl/'  lome  xviii.^  Pm-ia,  1874,  p.  17. 

■  "Dea  D6rrose8  menBtniellefi,"  Prnris,  1874,  p.  169. 
»  Op.  ciL,  p.  lit. 
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xpon  it.  Tlie  facts  that  iu  tetanus  the  spasms  are  tonic^  while  iu  hy- 
dropbubia  tbey  are  clonic  ;  that  in  the  first-named  they  are  mainly 
shown  as  regards  the  jaws  and  back,  while  in  the  latter  they  radiate 
from  the  throat ;  that  in  tetanus  the  mind  is  clear  throughout,  while 
in  hydrophobia  more  or  less  mental  implication  is  always  present, 
wiU  suffice  to  render  any  mistake  in  the  diagnosis  of  the  two  diseases 
unpossible. 

From  epilepsy  the  distinction  is  so  obvious  aa  not  to  require  further 
mention. 

PrO^OSis. — ^There  is  no  authentic  instance  on  record  of  a  cure  of 
hydrophobia.  Several  such  have  been  reported,  but  inquiry  has  atwaya 
ahown  miBstateraent  or  error  somewhere.  The  faet  that  the  hysterical 
counterpart  has  several  times  been  regarded  as  the  real  disease,  is 
the  main  support  for  the  opinion  of  some  authors  that  the  affection  is 
curable. 

Several  years  ago  Dr.  Ligget^*  of  Maryland,  reported  a  ease  of  hy- 
drophobia cured  by  calomel.  A  careful  examination  of  the  details  of 
this  oase  excites  very  grave  doubts  in  my  mind  in  regard  to  its  really 
beiag  an  instance  of  the  disease  in  question* 

The  subject  was  a  negro- woman  who  had  been  bitten  about  two 
woeks  before  any  symptoms  were  manifested*  The  dog  was  lying 
qfnieily  in  the  yanl,  and  bit  her  in  the  great-toe  as  she  was  teasing  him 
with  ht-r  foot.  The  animal  was  at  once  chained  up,  and  died  in  two  or 
three  days  with  *'all  the  symptoms  of  riibit$  cunina  in  its  most  virulent 
form."  It  does  not  appear  that  the  doctor  saw  the  dog,  and  it  is  vary 
probable  that  the  rigid  confinement  would  have  caused  the  animal  to 
exhibit  symptoms  which  would  easily  be  mistaken  by  laymen  for  those 
of  hydrophobia. 

Again,  the  period  of  incubation  was  unusually  abort,  and  the  symp- 
tooiflii  fts  detailed  b^'  Dr.  I^igget,  are  clearly  nut  those  of  hydrophobia. 
Thus,  although  he  repeatedly  states  that  tluTe  was  inability  lo  swallow 
liquids,  tht>re  is  no  distinct  mention  made  of  the  pathognomonic  iaryn* 
g«al  and  pharyngeal  spasms  which  occur  in  hydrophobia^  and  which  are 
eo  frightful  in  rharactt^r.  The  convulsions  all  appear  to  have  been  gen* 
ef»l^  and  there  was  a  *'  horror  ^^  of  water,  winch  is  not  a  phenomenon  of 
Ikt  true  disease.  For  these  reasons  I  am  constrained  to  believe  that 
the  disease  treated  by  drachm-doses  of  calomel  was  in  reality  one  of  hys- 
ierift  which  assumed  the  form  of  hydrophobia.  In  this  opinion  I  am 
Mfltoioed  by  au  eminent  medical  gentleman  n^^iding  in  Dr.  Liggett 
Qaigllboriiood,  who,  as  the  latter  admits,  declared  the  affection  to  be 
**•  case  of  that  protean  disease,  hysteria,  simulating  hydrophobia.^ 
Gbloiiiel  has  been  repeatedly  tried  before  and  since  Dr.  Ligget^s  caso» 
oqI  witboot  effect. 

I  «OiM  «ir  UjdropbobU  «uc«ts8fy)y  trtattd  with  Dradna  Dcms  ef  Oilomel.'*  Amtn 
of  iMiM/  JSdmcf,  Jaaiiary,  \f^  p.  M. 
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But,  although  the  prog^nosis  is  so  hopeless  in  the  developed 
it  is  much  more  favorable  as  regards  the  probability  of  the 
tion  of  hydrophobia  from  the  bites  of  rabid  animals,  for,  of  those  biUea 
by  dogs  unmistakably  affected  with  the  disease,  not  more  than  ooe  ia 
fifteen  becomes  successfully  inoculated.  This  liability  diners  gre^tl^ 
acoording  to  the  circumstance  of  the  part  being  covered  or  not.  TT» 
wounds  of  the  face,  neck,  or  hands,  are  much  more  likely  to  be  followed 
by  hydrophobia  than  those  inflicted  on  the  legs  or  feet,  where  the 
ia  rubbed  off  by  the  clothing  before  the  teeth  reach  the  flesh.  The 
of  a  rabid  wolf  is  more  apt  to  be  followed  by  the  disease  than  the 
of  a  dog,  for  the  reason  that  the  first-named  generally  seizes  the  thrott 
or  face.  Thus,  Trolliet  states  that  at  Brives,  in  France,  seventeen  per- 
sons were  bitten  by  a  rabid  wolf,  of  whom  ten  died  of  hydrophobia ; 
and,  of  twenty-three  bitten  by  another,  thirteen  died.  On  the  other 
hand,  Hunter  states  that  on  one  occasion  a  dog  bit  twenty  persona,  of 
whom  only  one  was  inoculated.  Those  first  bitten  by  a  rabid  animil 
are  more  Liable  to  have  hydrophobia  than  those  bitten  subsequently, 
when  the  poison  is  in  a  measure  exhausted.  Probably  the  mostdao* 
gerous  wounds  are  those  which  barely  penetrate  the  epidermis,  andb 
which,  therefore,  the  venom  is  not  washed  away  by  any  flow  of  blood. 

Morbid  Anatomy. — Within  the  last  few  years  the  study  of  the  mor 
bid  anatomy  of  hydrophobia  has  led  to  results  which  may  be  con^dered, 
at  least  for  the  present,  as  determining,  with  some  degree  of  exactnen, 
the  situation  and  character  of  the  essential  lesions  of  this  terrible  di*- 
ease. 

In  1809  Meynert  examined  microscopically  the  spinal  cords  of  aboj 
and  girl,  patients  at  Oppolzer's  clinic,  who  died  of  hydrophobia. 

In  the  first  case,  he  found  thickening  of  the  walls  of  the  spinal  vet* 
eels,  amyloid  degeneration  and  nuclear  proliferation  of  the  cells  of  thv 
neuroglia. 

In  the  second  case,  the  neuroglia  of  the  posterior  columns  of  the 
cord  was  hv-pertrophied,  through  swelling  of  the  stellate  bodies.  lo 
the  antero-lateral  columns  there  were  granular  and  amyloid  dege&eri- 
tion,  and  numerous  distended  blood-vessels. 

Tlie  cortical  substance  of  the  brain  exhibited  the  presence  of  a  lavge 
number  of  lacuna?  with  colloid  masses.  The  nen'e-cells  of  this  part 
were  the  seat  partly  of  molecular  disintegration,  and  partly  of  sclerotic 
enlargement. 

Next  are  the  observationa  of  Dr.  Clifford  Allbutt,*  who  examinod 
the  nerve-centres  in  two  patients,  who  died  of  hydrophobia  while  b* 
mates  of  the  Leeds  General  Infirmary.  Throughout  the  brain  and  spinil 
cord  there  were  evidences  of  great  vascular  congestion  with  transudation 
into  the  surrounding  tissue.     In  several  places  the  walbof  the  VMSeh 

*  **  Spucimens  illustrating  the  Fatliological  Anatomy  of  Hydrtiphobk,'*  "TransuCiOBl 
of  the  Pathological  Society  of  LondoV  vol.  xxul,  p.  16,  1872. 
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were  thickened  and  there  were  here  and  there  patches  of  incipient 
nuclear  prolLferatioa,  There  were  also  hceraorrhages  into  the  medulla 
oblongata.  In  many  places  thnrc  was  a  refracting  material  to  be  seen 
outside  of  the  vessels,  wliich  probably  was  of  the  nature  of  a  coa^lated 
fibrinous  exudation.  Finally,  Dr.  Allbutt  found  in  the  encephalon  occa- 
sionally, and  in  both  spinal  cords,  and  especially  in  both  medullas,  litlla 
gaps  caused  by  the  disappearance  of  ner>*e -strands  wliich  had  passed 
through  the  granular  degeneration  of  Clarke.  These  phenomena,  adds 
Dr,  Allbutt,  point  to  the  action  of  an  animal  poison  acting  primarilj 
on  the  cerehro-spinal  nervous  system. 

Then  in  July,  1874,  were  my  own  researches,'  niftde  at  Dr.  Hadden's 
request,  in  the  case,  the  details  of  which,  as  observed  during  life,  have 
just  been  givciu 

As  preliminary  to  the  descnptton  of  the  microscopical  appearances, 
it  may  be  stated  that,  on  removing  the  calvariom,  the  membranes  of 
the  brain  were  found  to  be  congested,  but  there  was  no  appearance  of 
serous  effusion  to  an  abnormal  extent  either  in  the  sub-arachnoidal 
space  or  in  the  ventricles.  The  substance  of  the  bniin  was  only  slight- 
ly congested,  but  the  consistence,  especially  of  the  cortical  tissue,  was 
somewhat  less  than  normal.  The  cerebellum  aj>peared  to  be  healthy, 
as  did  also  the  pons  Varolii,  the  corpus  striatum,  the  optic  thalamus, 
and  other  ganglia,  with  the  exception  of  the  medulla  oblongaU,  whioh 
seemed  to  be  slightly  softened.  The  membranes  covering  it  and  the 
upper  part  of  the  spinal  cord  were  congested* 

I  took  for  examination  (1)  portions  of  the  cortical  substance  of  the 
brsln ;  (2)  sections  of  the  corpus  striatum  ;  (3)  sections  of  the  optio 
thalamus  ;  (4)  sections  of  the  cerebellum  ;  (5)  the  pons  Varolii  ;  (G)  the 
tnedulla  oblongata  ;  (7)  a  section  of  the  spinal  cord  at  the  level  of  the 
aooood  pair  of  cervical  nerves  ;  (8)  a  portion  of  the  pneumogaatrio 
nenre  from  the  neck : 

L  Cortical  substance  of  the  brain. 

My  examinations  of  this  tissuo  were  made  upon  spedmens  whieh 
limd  been  kept  in  absolute  alcohol  eighteen  hoois,  in  glass  tubes  snr- 
nvmided  with  iec«  I  experienced  no  difficulty  in  cutting  sufficiently 
lluii  sections.  In  all  the  sections  the  following  conditions  existed  (ob- 
feet-glass  one-fourth  inch) : 

a.  The  blood-vessels  were  increased  in  size  and  number,  and  their 
wftUa  appeared  to  be  thickened. 

6.  There  were  minute  extravasations  of  blood  throughout,  in  some 
of  which  the  blood-disks  could  still  be  distinguished,  but  in  most  of 
them  they  were  broken  down. 

«,  The  external  layer  of  nerve-cells  had  almost  entirely  been  re- 
placed by  fatty  matter  in  the  form  of  oil-globuloa.     The  cells  that  re- 

•  "  tVocMdingv  oftho  Kovr  York  Nsurologlcal  Soeletj/*  July  7,  1874,  la  ISycKoUgkai 
md  JiMUo>L^  J/mmol,  September,  1t74,  p.  169. 
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mained  were  filled  witFi  a  highly-refracting  granular  material,  wl 
was  also  oil  in  very  minute  particles.  None  of  these  cells  wore  bi-in^ 
clear*  Amyloid  corpuscles  were  discovered  generally  at  the  junction 
of  this  with  the  next  stratum. 

d.  The  second  layer  of  cells  had  also  to  a  great  degree  been  re- 
placed by  fat,  but  not  to  the  same  extent  as  the  outer  layer.  It  is 
well  known  that  this  layer  is  composed  of  more  numerous  and  larger 
cells  than  the  outer  ;  but  there  was  no  doubt  of  their  atrophy  or  dis* 
appearance. 

e.  The  third  layer,  composed  of  large  cells,  was  scarcely  afTected.  A 
few  oil-globules  were  seen,  and  occasionally  an  amyloid  corpuscle. 
The  remaining  strata  were  not  involved,  so  far  as  I  could  see,  to  the 
sligbest  extent. 

In  Fig.  94  a  vertical  section  of  the  cortical  substance  is  seen:  1,  the 
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outer  or  peripheral  stratum  ;  2,  the  second  layer  ;  3,  the  third  Uy«r  or 
large  celb. 

2,  The  corpus  striatum^  the  optic  thalamus,  and  the  cerebellum  wesrt 
in  an  apparently  normal  condition,  though  there  was  9om€  evtdenoe  of 
arterial  injection. 

3,  The  pons  Varolii  was  not  examined  in  the  fre&h  states,  but  «•• 
placed  entire  in  a  solution  of  bichromate  of  potash  to  harden.  Subse- 
quently examined,  it  was  found  to  be  the  seat  of  extravasation  of 
blood,  and  the  vessels  were  enlarged  and  their  walls  thicUened- 

4,  The  greater  portion  of  the  medulla  oblongata  was  also  placed  la 
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tne  biohromate  of  potash  solution,  but  several  sections  were  made  after 
the  part  had  bi^on  in  absolute  alcohol  Ruiroundcd  by  ice  for  twcntv- 
four  hours. 

a.  The  hrst  of  these  \va»  made  through  the  olivary  bodies,  at  iln- 
level  of  the  floor  of  the  fourth  ventrirle,  so  as  to  include  the  nuchn  of 
the  pneumogaBtric  and  hypoglossal  nenes. 

Numerous  extravasations  of  blood  eould  be  sern  with  the  naked  eye, 
but  with  an  inch  objective  they  were  more  clearly  nuide  out.  The  ves- 
sels were  then  seen  to  be  enlarged  anri  ninro  nunicrous  than  in  the  nor- 
mal condition.  The  gray  matter  foniiing  the  nuclei  of  the  pneumogas- 
trie  and  hypoglossal  nervos  was  observed  to  be  of  a  distinctly  granular 
appearance,  and  the  roots  of  the  nerves  presented  a  like  characteristic. 
Id  other  respects  the  section  exhibited  nothing  abnormal. 

6,  Kxaniincd  with  a  fourth-inch  objective,  this  granular  matter  of 
ihe  nuclei  was  seen  to  consist  of  oil^globules  and  amyloid  corpuscles. 
TTie  cells  were  ascertained  to  be  atrophied  both  in  size  and  numbers. 
Indeed,  they  had  ulnmst  entirely  disappeared,  (^f  course  it  was  not  pos* 
sible,  iu  a  fresh  and  unprepared  preparation,  to  form  any  definite  idea 
of  the  relative  proportion  of  nerve  to  neuroglia  cells,  but  the  deficiency 
pf  all  cell-structure  was  very  remHrkable. 

(Fig.  9r»,  iiy  oil-globules;  ^,  amyloid  boilics;  c,  nerve-cells;  </,  blood- 
TVOSeb.) 

c»  The  nerve-roots,  when   examliH'd   in   like   luaaner,  were  seen  to 
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haire  undergone  a  simitar  changi?,  the  granular  matter  oonfiistlng  eii- 
ttrcly  of  fat,  mainly  in  the  fonn  of  oil-globulea  (Fig.  96), 

Sacn  'low  the  level  of  Iba  point  of  the  <^U* 

BO*  acu  the  main  rt>ot  of  tbs  epinal  accessory 


appear* 


5.   77ie  Spinal  Cord, — The  section  of  tlie  cord  was  made  at  a  point 
about  midway  between  tlje  first  and  second  cervical  nerves.     Tbe  gmf 
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matter  of  the  anterior  and  posterior  horns  waa  found  in  a  state  of  gnmu' 
lar  and  fatty  degeneration,  the  cells  atrophied,  and  the  uerve-roota  i©  * 
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limilar  coDdition.  In  the  white  matter,  both  of  the  anterior  And  pos* 
terior  columns,  there  \^\i  nuclear  proliferation  of  the  neuroglia-cells 
(Fig.  9;). 

6.  The  peripheral  portion  of  the  pneumogastric  nerve,  carefully  re- 
mored  by  my  assistant  and  placed  in  strong  alcohol,  exhibited  a  red  ap- 
peJu^Qce,  but  this  may  have  been  due  to  imbibition, 

Benedict,'  about  the  time  of  my  own  observations,  made  a  series  of 
researches  into  the  morbid  anatomy  of  hydrophobia  as  met  with  iu  dogs* 
Hid  results  were — 

1.  The  vessels  situated  between  the  cerebral  convolutions  were  dis- 
tended with  blood,  and  their  external  walls  were  coated  with  an  exnda* 
tion  of  a  highly-refractive  material  consisting  of  granules. 

1^  Numerous  cavities  were  found  to  exist  in  the  gray  matter  of  the 
bmin,  and  these  were  tilled  w-ith  a  like  granular,  highly -refracting  ma- 
teciftl  similar  to  that  found  iu  the  walls  of  the  vessels. 

9*  Masses  of  myeline,  indicative  of  softening,  and  chemical  ohangot 
of  the  nerve-tissue,  were  also  discovered. 

Benedict  regards  the  appearances  as  identical  with  those  which 
Lookhart  Clarke  1ms  considered  as  indicating  granular  degeneration* 

From  the  foregoing  data  it  will  be  perceived  that  at  last  something 
definite  has  been  ascertained  relative  to  the  morbid  anatomy  of  hydro- 
phobia. Whether  we  regard  the  condition,  according  to  Benedict,  as  an 
acute  exudative  inflammation,  or  as  a  granular  degeneration,  is  of  no  con- 
sequence so  far  as  the  facts  arc  concerned.  Whether  on  Uio  one  hand 
the  granular  matter  is  an  exudation,  or  whether  it  results  from  degenera- 
tion of  the  nerve-tissue,  are  points  which  will  probably  ere  long  be 
cleared  up.  My  own  view  is  in  accordance  with  that  of  Lock  hart  Clarke, 
who,  detecting  a  like  change  in  other  affections  of  the  nerve-centres, 
views  it  not  as  an  exudation  but  as  a  degeneration. 

As  to  the  gross  lesions,  congestion  of  the  brain  and  spinal  cord  hai 
been  found  by  many  observers. 

Sometimes  the  nerves  at  the  wound  are  inflamed,  but  this  is  not  a 
uniform  occurrence.  The  eighth  pair  has  been  found  to  present  a  pink- 
ish appearance  in  some  coses.  In  four  oasea  in  which  the  blood  was 
examined  by  Schivardi,'  infusoria  of  the  gimom  baettrium^  mona$^ 
vihrio^  and  toruUty  existed^ 

The  fauces,  pharynx,  larynx,  trachea,  and  lungs,  are  generally  found 
reddened  and  congested,  as  much  from  the  asphyxia  as  from  any  spe- 
oifio  influence  of  the  disease. 

PAthology. — Even  if  wo  had  no  information  relative  to  the  morbid 
anatomy  of  hydrophobia,  no  one  who  has  ever  witnessed  a  case  could 
fail  to  perceive  the  implication  of  the  hemispheres,  the  medulla  oblon- 
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gata,  and  the  spinal  cord.  Tho  ballucinations  and  otber  mental  phe- 
nomena, point  to  tlie  hemispheres,  the  Lrreg"ular  action  of  the  respira- 
tory muscles,  and  the  heart,  together  with  the  gastric  derangement  and 
pharyngeal  convulsions,  indicates  the  implication  of  I  he  pneumogastiie 
Derves,  and  the  spaam»  of  the  larynx  puint  to  the  origins  of  the  spinal 
aocessory  nerves  in  the  spinal  cord.  Since  we  have  arrived  at  aoin^ 
degree  of  exactness  relative  to  the  lesions  in  the  disease,  we  caonot  fail 
to  have  our  conviction  on  these  points  strengthened. 

The  nature  of  the  virus  is  unknown.  It  is  probably  of  the  natun* 
of  a  ferment,  but  this  cannot  be  regarded  as  satisfactorily  proved. 

In  1820,  Dr.  Marochetti  observed,  in  the  Ukraine,  that  daring  th* 
formative  period  of  hydrophobia  small  vesicles  or  pustules  formed  un- 
der the  tongue,  and  that,  if  these  were  opened  and  cauterized,  the  fu^ 
ther  development  of  the  disease  w^as  prevented,  I  have  never  been 
able  to  find  these  formations,  but  they  were  recognized,  two  years  aft«r 
Marochetti  published  his  account,  by  Magistral^  in  France.  This  latter 
opened  and  cauterized  them  in  the  manner  recommended  by  Marochetti 
in  ten  cases,  in  five  of  which,  nevertheless,  the  affection  went  on  to  full 
development,  and  the  patients  died.  I  ara  not  aware  that  any  one  else 
has  discovered  these  pustules. 

For  full  details  relative  to  hydrophobia  as  it  appears  in  dogs,  I 
refer  the  reader  to  the  late  Mr.  Youatt's  excellent  book  on  canine  mad* 
ness,  and  to  the  more  recent  and  thorough  treatise  of  Fleming.  I  may, 
however,  state  that  it  is  very  clearly  established  that  canijie  rabies  k 
not  ao  frequent  in  very  hot  as  it  is  in  temperate  or  cold  weather ;  that 
it  is  not  induced  by  thirst  or  improper  food,  or  by  preventing  copalt- 
tion. 

Is  hydrophobia  primarily  a  disease  of  the  ner^'e -cent res  or  a  blood- 
disease?  I  suppose  it  is  utterly  impossible,  in  the  present  state  of  ow 
knowledge,  to  answer  such  a  question.  It  may  start  as  a  blaod-diseaae 
and  end  as  a  nerve-disease.  Blood-diseases  lead  to  stractural  changm 
of  various  organs  of  the  body,  and  the  nerve-centres  are  likewise  in* 
volved  to  a  considerable  extent.  Is  it  not  worth  while  to  call  attention 
to  the  numerous  instances  of  blood-diseases  which  produce  structtiral 
changes  ?  Hydrophobia  may  be  a  blood-disease,  and  yet  afterward 
be  succeeded  by  changes  in  the  nerve-centres.  It  is  not  nocessarT  to 
suppose  that  hydrophobia  is  a  nerve-disease  from  the  beginning.  It  is 
perfectly  possible,  however,  that  it  may  be,  and  there  are  a  great  muff 
instances  which  can  readily  be  adduced  in  proof  of  this  assertion. 
Take  tetanus  for  example.  Veiy  few  pathologists  pretend  to  say  that 
tetanus  is  a  blood-disease.  It  is  a  disease  propagated  through  t!» 
nerve-tissue  starting  from  injury  of  a  peripheral  nen-e,  and  inducing^ 
structural  changes  in  the  spinal  cord.  Dr.  Lockhart  Clarke,  as  we  hare 
Been,  has  ascertained  in  a  number  of  cases  that  the  essential  conditioo 
of  tetanus  is  a  granular  degeneration  of  the  cord,  and  that  is,  probably, 


I 


BTDROPHOBU.  MS 

only  the  beginning  of  the  fatty  degeneration  I  find  in  hydrophobia, 
and  yet  there  is  no  suspicion  of  blood-poisoning  in  tetanus.  Hydro- 
phobia presents  many  analogies  to  tetanus,  not  only  in  its  morbid  anat* 
omy  but  in  its  natural  history. 

Epilepsy  can  be  caused  by  injuries  to  peripheral  nerves.  I  had  a 
eftse  some  years  ago  of  a  lady  who  wounded  her  thumb,  and  six  months 
afterwaixi  she  had  epileptic  paroxysms,  whieh  were  preceded  by  an  aura 
originating  in  the  cicatrix.  And  if  epilepsy — which  is  another  one  of 
the  spasmodic  diseases — can  be  induced  by  a  simple  wound,  why  not 
hydrophobia  ?  So  that  we  have  examples  of  analogous  diseases  caused 
by  wounds  of  nerves^  without  the  necessity  of  supposing  the  blood  to 
be  primarUy  affected. 

Still,  there  cannot  be  much  doubt  that  the  poison  in  the  saliva,  and 
not  tho  wound  made  by  the  aniuiaPs  teeth,  is  the  essential  influence 
producing  hydrophobia.  It  is  not  at  all  certain,  however^  that  the  lat- 
ter may  not  in  some  cases  produce  a  modification  of  the  characteristieai 
of  the  disease,  perhaps  causing  those  tetanoid  phenomena  which  are  oo- 
cadonally  present. 

Trottiueilt. — ^The  measures  of  treatment  relate  to  those  proper  im- 
mediately after  the  infliction  of  the  wound^  with  the  view  of  preventing 
the  development  of  the  disease,  and  those  advisable  after  the  affection 
is  onmistakably  manifested. 

Under  the  first  category  comes  excision,  which  should  bo  performed 

•oon  as  possible,  and  which  is  probably  the  best  of  all  prophylactics. 
Tb©  operation  should  not  be  done  with  a  niggardly  hand,  but  every  part 
with  which  the  teeth  of  the  animal  have  come  in  contact  should  be  re- 
moTed,  as  well  as  the  tissue  into  which  the  poison  may  have  become 
infiltrated.  Previous  to  the  operation,  in  fact  as  soon  as  the  wound 
has  been  received,  a  tight  ligature  should  be  bound  around  the  limb 
iamwdiately  above  the  injury,  and,  after  tho  knife  has  done  its  work, 
Oltpping-glasses  should  be  applied  over  the  spot,  till  the  tiissues  in  thi^ 
fitmiity  are  thoroughly  dr&ined  of  blood.  1  have  performed  excision, 
for  the  wounds  received  from  dogs  certainly  rabid,  eleven  timeS|  and 
always  with  the  effect  of  preventing  hydrophobia. 

Cauterization  may  be  performed  instead  of  excision,  and  is  prefsrred 
by  some  practitioners,  Mr.  Youatt  used  it  with  over  four  hundred  p«^ 
0ons  bitten  by  rabid  animals,  and  never  unsuccessfully.  Four  times  b« 
emfiloyed  it  on  hiniHdf^  but  there  is  a  strong  probability  thut  the  prao* 
tioo  at  last  failed  with  Mr.  Youatt  himself,  for  he  committed  suicdde 
while  supposed  to  be  sufiering  from  tho  initial  symptoms  of  hydit»pbo- 
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He  '  1  the  nttrtitc*  of  atilver  as  an  ettcharutic.     Others  have 

made  u  le  actual  cautery,  caustic  alkalies,  the  mineiml  adda^ 

arsenic,  dilorido  of  zinc,  and  carbolic  acid.     I  have  employed  cantema* 
tioo  soroQ  times — four  with  (h*^  nitrate  of  silver  and  three  with  tb« 
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actual  cautery — upon  persons  bitten  by  rabid  dog8j  and  alwaya  witli 
success. 

Mr.  Youatt  at  one  time  bad  faith  that  the  scuieUaria  lateriflora,  or 
scuUcap,  was  a  preventive.  He  moistened  three  pieces  of  tape  with  the 
saliva  of  a  rabid  dog,  anid  inserted  them  as  rowels  into  tlie  skin  of  three 
dogs.  To  two  of  these  he  gave  Scutellaria  combined  with  belladonna, 
while  the  third  was  left  to  itself.  On  the  twenty-ninth  day  after  the 
inoculation  this  latter  became  rabid,  while  the  others,  several  montlu 
afterward,  were  alive  and  well. 

Notwithstanding  this  experience,  it  would  not  be  jnstiiiable  in  the 
physician  to  neglect  perfonning  either  excision  or  cauterization  as  sood 
as  possible  after  the  reception  of  the  bite.  Even  if  several  weeks 
r;r  months  have  elapsed,  one  or  the  other — preferably  excision — should 
be  performed. 

As  to  the  treatment  of  the  fully-developed  disease,  there  is  nothing, 
in  my  opinion,  which  has  hitherto  succeeded  in  arresting  its  onwanl 
course*  Cases  of  cure  have  been  reported,  but,  as  already  stated^  thej 
are  open  to  the  suspicion  of  not  being  true  instances  of  the  diseaie. 
Excessive  bloodletting  has  been  reported  as  a  successful  remedy ;  in- 
jection of  warm  water  into  the  Veins  dissipated  the  paroxysms  in  a  case 
reported  by  Magentbe^  the  patient,  however,  dying ;  and  nearly  ev 
Btimiilant,  narcotic  and  sedative,  in  the  materia  medica,  has  been 
In  the  case  which  I  saw  with  Dr.  Cook,  and  which  has  already 
cited,  the  hydrate  of  chloral  was  administered. .  The  effect  cei 
was  to  mitigate  the  severity  and  frequency  of  the  spasms,  but  it  was»  19 
Dr.  Cook  states,  given  too  late  in  the  course  of  the  disease  to  prodaoe 
any  permanently  curative  result.  In  the  present  state  of  oxxr  knowlodge 
I  should  be  more  disposed  to  rely  on  the  hot-air  bath  at  a  tempermturr 
of  about  200^  Fahr,,  and  the  administration  of  hydrate  of  chloral  io 
large  doses  frequently  repeated,  than  on  any  otjier  plan  of  tre&tmeot. 
In  Dr.  Cook's  case  the  Turkish  bath  was  proposed,  but  the  parents  of 
the  child  would  not  consent  to  its  use.  Hj'podermic  injections  of  ^lo^ 
phia  and  atropia  may  be  used  with  some  advantage  to  mitigate  the  foiw 
of  the  paroxysms. 

Before  concluding  my  remarks  on  hydrophobia,  it  is  proper  to 
allude  to  the  attempts  of  Dr.  Schivardi,'  of  Milan,  to  cure  the  diseMe 
by  the  primary  galvanic  current.  In  one  case  the  current  waa  feeble, 
and  was  continued  for  nineteen  hours.  Great  improvement  ensued ; 
the  oppression  disappeared,  and  the  dysphagia  was  entirely  relieved 
Through  some  misunderstanding,  advantage  was  not  taken  of  tbete 
ameliorations,  and  the  patient  was  allowed  to  die. 

In  the  other  case,  which  was  one  of  undoubted  hydrophobia,  oceat* 
ring  in  a  girl  nine  years  old,  the  current  from  twenty-two  Danlell^i  odJli 
was  employed.     The  current  was  passed  from  the  soles  of  the  feet  tn 
'  "  Obscnratioos  nouvefleu  sar  la  rage.*' 
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die  forehead  for  fifty-eight  hours  almost  coDtinuoufily,  and  the  dutm- 
tion  of  the  disease  prolonged  to  eeven  days  and  seven  hours^  when 
the  patient  diod.     During  the  last  two  days  there  were  no  hydrophobin 

ft    symptoms. 

■  Further  trials  are  necessary  before  the  therapeutical  value  of  g»l- 

I    Tanism  in  hydrophobia  can  be  ascertained, 
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Efilsp8T,  although  only  a  symptom  of  a  morbid  condition,  must  for 
the  present  be  considered  as  a  disease,  for  the  reason  that  we  are  not 
able  to  designate  with  certainty  its  exact  seat,  or  the  nature  of  the 
lesion  which  exists.  It  is  characterized  by  paroxysms  of  more  or  less 
frequency  and  severity,  during  which  consciousness  b  lost,  and  which 
may  or  may  not  be  marked  by  slight  spasm,  or  partial  or  general  con- 
vulsions^ or  mental  aberration,  or  by  all  of  these  circumstances  collec- 
tively. The  essential  element  of  the  epileptic  paroxysm  is  loss  of  con- 
■etoiasness.  Without  that  there  is  no  true,  fully -formed  epileptic  par- 
oxysm. 

Symptoms. — Although  in  many  cases  there  are  no  precursory  pbe* 
nomena,  it  often  happens  that  there  are  indications  of  an  approaching 
attack.  These  are  exceedingly  variable  in  character  and  situation. 
They  may  consist  of  pain  in  the  bead,  a  sensation  of  constriction  or 
fullness,  vertigo,  noises  in  the  ears,  a  feeling  as  if  the  ears  are  stoppad 
witb  cotton  or  water,  flashes  of  light,  or  sudden  blindness,  illusions  cir 
hallucinations  of  any  of  the  senses — irritability  of  temper,  extraordinary 
cheerfulness,  difficulties  of  speech,  pains  in  various  parts  of  the  body, 
eopeoially  in  the  stomach,  bowels,  or  ovaries,  sensations  of  nunibners 
or  of  tingling,  or  of  an  indescribable  character,  which  begin  in  an  ex* 
iTemity  or  in  some  other  region,  and  appear  to  pass  rapidly  to  the  head 
— a  feeling  of  constriction  in  the  throat,  vomiting,  sudden  evacuation  of 
the  bladder  or  rectum,  err^ctions  of  the  penis,  with  or  without  the  sexual 
or^gasm,  and  discharge  of  semen,  uitli  many  others  of  almost  every  pOH- 
aible  description. 

Tlie  prodroniftta  may  precede  the  attack  by  a  considerable  period, 
but  usually  arc  ntdy  a  few  moments  in  advance  of  it.  Indeed,  often 
the  interval  is  so  short  that  they  may  be  regarded  as  a  part  of  the 
paroxysm. 

The  sensations  of  numbness  or  tingling,  or  of  an  electric  shock,  as  a 
fharp  stab,  or  blow,  or  pain,  which  precede  the  attack  and  which  origi* 
nate  in  difTcrmt  parts  of  the  body,  and  in  some  oases  seem  to  run  rap* 
kNjr  toward  the  head,  are  called  aure*  Sometimes  this  aura  is  fixed, 
J  oonsiat  of  varioiii  derangementa  ol  lenitkaa  beaidM  those  above 
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mentioned^  In  a  number  of  my  patients  it  has  been  a  sensation  at  Ike 
pit  of  the  stomach,  such  as  that  produced  by  a  sliglit  feeling  of  hunger 
or  of  anxiety.  Again,  it  has  consisted  of  a  sharp  impresaiou  on  the 
tongue;  at  others  of  a  subjective  sense  of  smell,  and  again  colored 
visions,  or  hallucinations  of  sight. 

In  regard  to  these  aune  of  colors,  Dr»  Ilughlings  Jackson  '  baa  maik 
some  interesting  observations.  He  tinds  that  red  is  the  color  which  is 
usually  seen  first,  though  the  others  may  foDow  in  such  rapid  succession 
as  to  pi'osent  an  image  of  all  the  primary  colors.  Loss  of  the  power  to 
see  colors  (color*bhudneas)  is  generally  tirst  shown  as  regards  red;  aj>d 
if  this  affection  advances^  the  insensibility  is  progressively  shown  tow* 
ard  tho  violet  end  of  the  spectrum.  So  in  tho  epileptic  chromatic 
hyperaestiiesia,  the  forniation  of  colors  is  in  the  same  direction,  and 
hence  red  is  first  perceived  and  violet  last — theoretically,  at  least,  fpf 
there  are  not  yet  sufficient  data  collected  to  enable  us  to  a]>eak  wilJi 
any  deg^e  of  certainty  on  the  subject.  Tlicre  are  exceptioos^  how- 
ever, for  Dr.  Jackson  cites  the  case  of  one  of  his  patients  who  alwayi 
saw  blue  just  before  an  attack.  In  my  own  experience,  red  has  been 
invariably  the  predorainatiiig  color,  and  in  most  cases  the  only  on& 
The  case  of  the  gentleman  who,  just  before  his  paroxysm  of  epilepsy, 
saw  an  old  woman  clothed  in  red  approach  him,  with  a  stick  raided  in  a 
threatening  manner,  and  the  fit  coming  on  aa  soon  as  the  blow  fell  on 
hts  head,  is  weil  known.  Two  similar  instances  have  come  under  my 
own  notice. 

Other  derangements  of  sight  may  coexist  with  the  chromatism  ■* 
epileptic  aura?.  Thus,  Sauvages  *  mentions  the  fact  that  a  woman  sub* 
jeot  to  cpdepsy  saw  during  the  paroxysm  dreadful  spectres^  and  that 
real  objects  appeared  magnified  to  an  extraordinary  degree ;  a  fly 
seemed  as  large  as  a  fowl,  and  a  fowl  appeared  equal  in  size  to  an  oi. 
In  colored  objects,  green  predominated  with  her,  a  fact  which  Fenier 
states  he  has  met  with  in  other  convulsive  diseases.  He  also  state* 
that  a  very  intelligent  boy,  who  was  under  lib  care  for  coQVulaiOQS  of 
the  voluntary  moscles,  when  he  looked  at  some  large  caricatures,  ght- 
ingly  colored  with  red  and  yellow,  insisted  on  it  that  they  were  covci 
with  green,  till  his  paroxysm  abated,  ''during  w^hich  his  iutelleota 
not  been  at  all  affected." 

A  young  lady,  who  had  overtasked  her  mind  at  school,  was  thrown 
thereby  into  what  I  regarded  as  a  more  or  loss  hysterical  condition,  but 
which  some  authorities  would  probably  consider  epileptic.  She  saw 
spectres  of  various  kinds  all  day,  but  every  real  object  at  which  siM 
looked  appeared  to  be  of  an  enormous  size:  a  head,  for  instance,  seemed 
to  be  sevend  feet  in  diameter,  and  little  children  looked  like  gianta 

*  Britiih  Mtdit^l  Joumnl,  February  7|  1874. 

*  Beportod  by  Ferrier^m  "An  E!»&y  toward  a  Theory  of  Apparitionfi***  Loodimi  19tf 
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When  I  took  out  my  watch,  while  exaniituiig  her  pulse,  she  remarkod 
that  it  was  as  large  as  the  wheel  of  a  carriage. 

lo  tlie  CAse  of  a  young  gentleman,  oow  under  my  care  for  epilepsy, 
the  attacks  are  invariably  preceded  by  a  period  which  lasts  severai 
hours  and  sometimes  a  whole  day,  during  which  he  "sees  amalL*' 
Every  thing  appears  to  be  of  infinitesimal  size.  This  phenoaieaoQ  I  have 
nerer  seen  noted  by  any  other  writer  on  epilepsy, 

Aune  comiected  with  the  sense  of  hearing  are  uncommon,  except 
•iioh  ajt  merely  consist  of  tinnitus — roaring,  buzzing,  ainging,  etc, — 
feheee  are  often  met  with.  But  in  one  case  there  were  distinct  hallu* 
motions  of  hearing  preceding  the  attack,  the  patient  always  fancying 
that  ho  heard  his  name  repeatedly  called. 

An  aura  may  be  entirely  manifested  by  dreams  or  delusions.  As  an 
matitnoe  of  the  first  I  quote  the  following  remarkable  case  from  my  treap 
lite  oo  "  Sleep  and  its  Derangements."  The  patient  oocasioualiy  viaits 
Be  for  medical  advice,  but  has  had  no  epileptic  paroxysm  for  over  four 
years. 

"  A  lady  of  decided  good  sense  had  an  epileptic  seizure,  which  waa 
fweoeded  by  a  singular  dream.  She  had  gone  to  bed  feeling  somewhat 
fatigued  with  the  labors  of  the  day,  whieti  had  consisted  in  attending 
three  or  four  morning  receptions,  winding  up  with  a  dinner-party.  She 
had  scarcely  fallen  asleep  when  she  dreamed  that  an  old  man  clothed 
in  black  approached  her,  hokliug  an  iron  crown  of  great  weight  in  his 
liaiids.  As  he  came  nearer  she  perocived  that  it  was  her  father,  who  had 
iMen  dead  several  years,  but  whose  features  she  distinctly  recollected. 
Holding  the  crown  at  arni*s  length,  he  said:  *My  daughu-r,  during  my  life- 
tine  I  wms  forced  to  wear  tiiis  crown  ^  death  relieved  me  uf  iJie  burden, 
but  it  now  desceiuls  to  you.^  Saying  which,  he  placed  the  crown  on 
her  head  and  <lisapf)eared  gradually  from  her  sight,  iTmnediately  she 
felt  a  great  weight  and  an  intense  feeling  of  constriction  in  her  he«4. 
To  add  to  her  difltress  she  imagined  that  the  rim  of  the  crown  was  stud^ 
ded  on  the  iande  with  sharp  points  which  wounded  her  forehead  so  that 
the  blood  streamed  down  her  face.  She  awoke  with  agitation,  excited, 
hoi  felt  nothing  uncomfortable.  Looking  at  the  clock  on  the  mantel* 
pieoe,  she  found  that  she  had  been  in  bed  exactly  thirty-five  minutes. 
She  returned  to  bed  and  soon  fell  asleep,  but  was  again  awakened  by  a 
simihiT  dream.  This  time  the  apparition  reproached  her  fur  not  being 
willing  to  wear  the  crown.  She  had  been  in  bed  tliis  last  time  over 
three  hours  before  awakening.  Again  she  fell  asleep,  and  again,  at 
brood  daylight,  was  awakenod  by  a  like  dream. 

"She  now  got  up,  took  a  bath,  and  proceeded  to  dress  herself,  with 
her  maid^s  assistanoe.  Reealling  the  particulars  of  her  dream,  she  rec- 
oUeeted  tbst  she  had  heard  her  father  say  one  day  that  in  his  youth, 
while  in  England,  his  native  country,  be  had  been  subject  to  epileptic 
ooDviihnoQa,  oonsoquent  on  a  f&U  from  a  tree,  and  that  he  had  been 
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cured  by  having  the  operation  of  trepliining  performed  by  a  distin* 
gaisbed  London  surg-eon. 

"  Tbouj^h  by  no  means  superstitious,  the  dreams  made  a  deep  im* 
pressioii  upon  her,  and,  hor  sister  entering  the  room  at  the  time,  she 
proceeded  to  detail  them  to  her.  While  thus  engaged  she  suddenly 
gave  a  loud  scream,  became  unconscious,  and  fell  upon  the  floor,  in  4 
true  epiktptic  convulsion.  This  paroxysm  was  not  a  very  severe  one. 
It  was  followed  in  about  a  week  by  another,  and,  strange  to  say,  th» 
was  pre€4_^ded  as  the  first  by  a  dream  of  her  father  placing  an  iron  crown 
on  her  bead,  and  of  pain  being  thereby  produced," 

Subsequently  this  lady  had  two  other  attacks,  at  intervals  of  «cv«m! 
months,  and  botli  were  preceded  by  the  dream  of  the  iron  crown- 
In  the  case  of  a  gentleman  formerly  under  my  treatment  for  epi- 
lepsy, the  fits  were  invariably  preceded  by  dreams  of  troubles  of  the 
head,  such  as  decapitation,  hanging,  perforation  with  an  auger,  etc. 

It  is  probable  that  in  such  cases  as  the  foregoing,  the  dream  is  ex- 
cited, as  dreams  often  are,  by  derangements  of  sensibility,  wliicli  are 
themselves  the  aune. 

In  some  cases  the  aune  are  entirely  psychical,  consisting  of  illu^iona, 
hill iicinal ions,  or  delusions.  Delusions  are  not  common  as  aura!.  I 
liavc,  however,  had  one  case  in  a  lady,  who  bad  an  epileptic  seiznrp 
immediately  after  hearing  of  the  death  of  a  gentleman  to  whom  sho  wa« 
engaged  to  be  niarried,  and  whose  snbsequent  paroxysms  were  a]mQ«t 
always  [jreceded  l>y  the  delusion  that  she  was  going  to  be  killed.  Tbe» 
was  no  exaggeration  of  motility,  but  the  delusion  was  fiimly  held  and 
acted  upon,  to  the  extent  that  she  would  give  away  her  effects,  and 
make  other  preparations  for  her  death.  The  following  day  the  fit 
usually  occurred,  although  sometimes  it  was  delayed  for  two  days, 

Delasiauve,*  of  two  hundred  and  sixty-four  cases,  found  the  parox- 
ysms unannounced  in  one  hundred  and  one,  and  with  precursory  phe- 
nomena in  one  hundred  and  eighty-three.  The  prodromata  were  im- 
mediate in  one  hundred  and  fifty  cases,  lliese  he  divides  into  seven 
categories,  as  follows.  It  is  to  be  recollected  that  cases  may  appear  ua- 
der  one  or  more  categories,  according  as  the  prodromata,  as  is  often  tlM 
case,  are  met  with  simultaneously  in  different  parts  of  the  body  : 

First  Series. — Precursory  Signs  in  the  Head, — Seventy-five  casei 

Vertigo,  flasliea  of  light 5:^ 

Ileadiiche,  weight  Iti  the  head.  ....,♦,..,... ..<.«. *  ♦    Ifi 

Heat  of  fttce 3 

Various  localized  Bensatioas It 

IndcOuitc  iBenaations , 

IlIusioDa,  liallucinatioas,  nnd  other  seQ£oriaI  aberratioiiA 

Rotation  of  the  head  or  of  the  eyes. . . , 

Grinding  of  the  teeth,  derangement  of  the  motilitj  of  th«  Itrngue. ... 

Tendency  to  sleep *     1 

,         C3on8triotioa  of  the  throat 9 

*  •*  Tnut4  de  V^tjilcpBie— hiatoire — traitcment — m^decine  Wgale,"  Ptria,  18M,  pu  47 


Secoso 


EPILEP8T. 
. — J^ncursory  Sigr^  in  ths  7%roaf.— Twenty-two 


OpprtpdoD  of  the  ohcflt  kiid  sense  of  saflToc&tJoit. ...» tr 

fioDHtloii  of  ft  bftll  or  of  motion  in  the  pectoral  I'egioa. 2 

SUrcring  Moutlon  of  cold  or  of  ui  fturft. ...«., 5 

Puinorhciit ••..••.,,^„.  i 

Palpitationfi,  spasiDB. ....,, »..,.    ..,, 2 


Thibd  Serfes. — Precursor  If  Signs  in  the  Abdotmn. — ^Thirty-two 


I 


Pain  with  or  without  opproesion,  eructaUooa,  voroiting 18 

Inteatin^  or  uterine  colic. 8 

BeoMtioii  of  a  bftll 8 

flcoMtion  of  cold,  of  ft  Tipor,  etc. 6 

Sloniftchftl  boftt 1 

Uodefioftble  senutlon* ..,,......  0 


Ski 


PtrcuTBory  Signs  in  (he 


<tl  and  Un* 


Fourth 
four  cases. 

Kambnosd,  contractiona,  jcrklngn,  rctrmctious,  cnmipff  fonnicmtionB,  etc. .  86 

Pain  with  or  without  !<pft«aii........... 18 

fe  Treroblingf 10 

^^^^      Anra  or  pbeoooicnft  approfteluiig  thereto SO 

^^^E     Uiid«fiiiftble  seQMtion« Ifi 

^p      Fnrra  Series. — Precursory  Signs^  consisting  oj 
^  d^finaids  Sensations. — Twenty-two  cases. 

General  igiution  or  rotation  of  the  bod  v. 
H              GoodlUoa  of  dincomfort,  faiatiog,  etc. . . 
H  Vftgoc  acnaattons 

^^HKv«  ca 
P        Smymi 


Nioet 


Series. — Precursory  Signs  situated  in  the  Genital  OrgafU, 
v«  cases,  such  as  retraction  of  the  tcstiolos,  aura  starting  from  tbd 
tosliolea  and  spermatic  corcb,  sensations  located  in  the  uterus^  etc. 


Sbtsnth  SmmiMBt^'ErceptioncU  Casss, — Desiro  to  defecate,  to  uri- 
nmte^  profuae  perspiration,  etc 

Tbb  Paroxysm. — Great  difierenoes  are  observed  in  the  thmndtM 
and  avTority  of  the  paroxysm.  Ordinarily  two  varieties  are  reoogntsedi 
tlui  p€iit  rmii  or  slight  attack,  and  the  grand  mai  or  severe  eetsimL 
The  first  ia  unattended  by  marked  spasm  or  agitation  ;  the  latter  is 
ebatmoterized  by  more  or  less  violent  tooio  and  clonic  convulsions. 
IVm  divisions  are,  however,  not  regarded  as  sufficiently  precise  by 
Ihoaewho  have  Huilied  the  disease  in  question  with  care  and  preoiaion, 
aadmore  minute  classilications  of  the  phonnmcnm  of  the  epileptic  par- 
oxjram  have  accordingly  been  made.  The  one  which  I  have  used  in  my 
leetutee  at  ibe  Umveraity  Medical  College  for  several  years  past  ia  leae- 
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complex  than  some  others,  and  embraces  all  the  known  vanettea 
is  as  follows  : 

L  Momentary  nnconsciousness  wilhout  marked  spasm. 

2.  UnconsciousiR'ss  with  evidtnt  though  local  »pasm. 

3.  Uncoii.soinusncss  with  g«^neral  ttmic  and  clonic  coDvolsiona. 
K  Irregular  or  aborted  paroxysms. 
5.  Recent  investigations  have  led  me  to  the  recognition  of  a  dh 

tinct  form  of  epilepsy  characterized  by  hallucinalion^,  aud  to  which 
have  ventured  to  projjose  the  name  Thalamic  Epilepsy. 

Besides  these  several  varieties,  there  are  certain  accompaDimeiil 
such  as  hysteria,  mania,  and  paralysis,  which  will  require  consideratit 

L   Mtmu^htarif  Utit^onsvlmisness  tctthout  Evideitt  Sftasm. — ^Thc 
tient  is  perhaps  standing,  engaged  in  conversation,  when  a  moment 
blank  in  his  nientat  processes  occnra.     It  probably  <loes  not  Atl 
attention  ;  it  18  instantaneous,  disappears,  leaving  no  feeling  of 
comfort  after  it,  and  there  is  an  almost  immediate  continuance  of 
thoiightH  and  speerh.     Or  he  may  be  walking  in  the  street  when  ll 
accession  occurs.     He  loses  himself  for  an  Instant,  but  he  c-ontlni 
walk,  and  does  not  even  stagger. 

In  somewhat  more  severe  seizures,  it  eoiivcrsiug,  he  slops  sni 
ly,  stares  vacantly  but  tixedly  for  a  moment,  and  may  drop  any! 
which  he  has  in  his  hand. 

If  walking,  bis  steps  are  arrested  for  an  instant,  he  staggera, 
would  fail  but  for  the  quick  return  of  conseiousness. 

Such  is  the  general  character  of  these  absences,  faints,  spells,  etc 
as  they  are  popularly  called  ;  varying,  however,  according  to  the  ci 
cumstanees  of  the  moment  and  the  condition  of  the  patient.  Tliey 
<|uently  exist  for  a  long  time  without  the  patient  paying  much  atl 
tion  to  them.  In  a  gentlemun  now  under  my  charge  they  occi 
several  times  in  the  course  of  the  day  when  walking,  riding  on 
back,  sitting  quietly  in  his  library,  engaged  in  conversation,  or 
The  continuity  of  his  acts  was  scarcely  interrupted,  and  those 
him  never  noticed  that  anything  was  wrong. 

In   the   case  of  a  young  lady   they  0<jcur  generally  at  the  dinni 
table.     She  drops  her  knife  and  fork,  looks  steadily  to  the  front^ 
to  eat,  and  in  about  two  seconds  resumes  her  occupation  "w^th  a  lon^ 
drawn  inspiration.     Those  near  her  observe  that  her  countcnaact  W 
oomes  very  pale,  and  that  she  does  not  hear  or  see. 

Sometimes  these  attacks,  slight  as  they  are,  are  followed  by 
the  head,  vertigo,  confusion  of  ideas,  numbness,  and  other  evidoi 
nervous  derangement,  which  may  last  for  several  hours,  and  which  be- 
come  more  pnmouneed  as  the  epileptic  condition  becomes  moi 
firmed. 

2.    UncortSchnisnesSy  with  EcUhnt  though  Local  S/HUm. 
variety  the  loss  of  consciousness  is  of  longer  duration  than  in  tl 
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ceding,  and  is  attended  with  convulsions  light  in  character,  but  yet  a|h 
parent  to  those  arouDtl.  The  eyes  are  fixed,  as  in  the  first  variety,  the 
tnlnd  becomes  a  blank,  and  there  is  a  sensation  of  vertigo  immediately 
before  the  loss  of  consciousness,  and  at  the  time  of  its  restoration. 
Th©  face  usually  becomes  pale  first  and  then  red,  or  either  of  these  con- 
ditions may  occur  without  the  other  being-  observed. 

The  spasms  may  be  very  slight.  Sometimes  there  is  momentary 
strabismus,  at  others  retraction  of  the  angles  of  the  mouth  on  one  or 
both  aides,  rotation  of  the  head  or  a  sudden  drawing  of  it  backward^  or 
the  tongue  is  thrust  forward  and  the  jaws  close  on  it,  inflicting  slight 
injury,  Again,  the  chair  in  which  the  patient  may  be  sitting  is  pushed 
back  with  some  force,  and  the  body  is  bent  forward,  or  tiie  muscles  of 
the  neck  may  be  affected,  and  the  circulation  thus  interrupted  in  the 
▼eiAs  of  the  neck,  causing  a  dark  hue  of  the  complexion. 

Sometimes  the  spasms  have  an  appearance  of  being  TDlitionaL  A 
patient  under  my  charge  tugs  violently  at  hia  hand ;  another  walka 
about  the  room,  but  without  taking  any  deterniinato  oourae  ;  &  young 
lady  leaves  her  chair  and  stands  upon  another  one  at  some  distance 
from  her,  and  another  talks  all  kinds  of  gibberish.  My  experience  of 
nuch  cases  is  in  aocordunce  with  that  of  Reynolds/  to  the  effect  that 
there  is  no  recollection  of  these  acts.  These  attacks  are  often  preceded 
by  prodroraata  of  various  kinds.  The  duration  rarely  exceeds  a  miQute, 
and  is  generally  much  less, 

3.  Vnconsciousness,  wiih  Chmeral  Thnic  and  Clonic  ConvuUiotiB, 
— Prodromata  may  or  may  not  be  present.  In  any  event  the  paroxysm 
occurs  suddenly.  The  first  circumstance  may  be  a  cry  of  a  very  peculiar 
character,  somewhat  resembling  the  bleating  of  a  young  lamb.  ITie 
eyes  become  fixed,  and  the  pationt  falls  to  the  ground,  usually  with  a 
bound,  as  if  he  is  shot.  The  loss  of  consciousness  occurs  with  the  cry, 
or  with  the  fixedness  of  the  gaxe. 

The  muscles  are  now  thrown  into  a  state  of  tonic  contraction  ;  thi^ 
reapiratioQ  is  impeded,  or  altogether  arrested  ;  the  face,  if  at  first  pale, 
beoomes  dark  ;  the  pupils  are  dilateil,  and  sensibility  is  entirely  abol- 
kbed. 

Careful  examination  of  a  patient  in  this  stage  of  the  paroxysm  re» 
▼«als  some  important  features  :  the  body  is  rigid,  but  is  usually  inclined 
more  to  one  side  than  the  other,  in  the.  p<Mution  of  a  ttttanio  patient 
with  plourosthotonos  ;  the  eyes  are  open,  and  are  twlated  to  one  side  ; 
the  face  is  likewise  more  retracted  on  one  aide  than  the  other ;  the 

■  0terao-cleido>ma8toid  muscles,  and  others  of  the  neck,  stand  out  like 
thick  cords  ;  the  carotids  throb  with  force  ;  the  reins  of  the  head  and 
ne<*k  are  turgid  with  black  blood,  and  the  puke  b  usually  weak  and 
Butt^^ring. 

After  this  stage  has  laated  for  a  period  varying  from  two  or  three 
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seconds  to  half  a  minute,  a  ^eat  change  ensues.  The  uncoiiscionsnew 
continues,  but  the  general  Lonic  spasm  relaxes,  and  clonic  convulsiooi 
take  its  place.  These  are  general,  but  are  ordinarily  more  strongly 
marked  on  one  side  of  the  body  than  on  tlie  other.  The  muscles  of  the 
face  are  alternately  contracted  and  relaxed  ;  the  tongue  is  often  thrust 
between  the  teeth,  and,  the  jaws  being  closed  upon  it,  it  is  terribly  in- 
jured ;  the  upper  and  lower  extremities  are  in  a  state  of  continued  agi- 
tation, and  the  contents  of  the  bladder,  rectum,  and  vesiculas  suminalcs, 
may  be  evacuated. 

The  respiration  is  forced  and  irregular,  froth  issues  from  the  mouth, 
and,  if  the  tongue  has  been  bitten,  it  is  colored  with  blood. 

The  muscles  of  the  neck  do  not  relax  to  any  considerable  extent ; 
oonsequently  the  veins  remain  distended,  and  the  face  continues  to  be 
livid.  The  pupils  oscillate,  sometimes  being  dilated  and  then  oontitct* 
ed,  or  one  may  be  contracted  and  the  other  dilated.  The  heart  beftti 
with  great  irregularity,  both  as  to  force  and  frequency. 

This  stage  may  last  from  a  few  seconds  to  five  minutes.  Coses  of 
longer  duration  are  on  record,  but  they  are  exceedingly  rare» 

The  tinrd  stage  of  the  paroxysm  is  characterized  by  the  graduil 
return  of  consciousness.  The  patient,  though  still  somewhat  conFulsed, 
looks  around  liim,  and  gives  evidence  of  returning  sensibility  in  oUmbt 
ways.  The  pupils  cease  their  disorderly  movements,  and  are  oontnoted; 
the  respiration  and  pulse  become  more  regular,  and  he  may  even  attempt 
to  speak.  It  often  happens  that  little  spots  of  extravasated  blood  malM 
their  appearance  under  the  skin  of  the  forehead,  eyelids,  cheekS| 
sometimes  on  the  neck  and  breast.     These  disappear  in  a  few  days. 

The  duration  of  this  stage  is  from  a  few  seconds  to  four  or  five 
minutes,  and  it  is  often  so  slightly  marked  as  to  escape  observation. 

With  the  cessation  of  the  convulsive  movements  the  stage  of  stu] 
usually  supervenes,  though  it  may  bo  entirely  absent,  e8}>ecia]lj  in  old 
oases  of  epilepsy.  During  this  stage  there  are  sometimes  clonic  spasms 
of  no  great  degree  of  severity.  It  may  last  a  few  minutes  or  serertl 
hours.  When  the  patient  arouses  from  it,  ho  generally  has  headaclK?^ 
and  a  feeling  of  lassitude  and  soreness  of  the  muscles,  from  the  x-ioleot 
contractions  they  have  undergone. 

4.  Irregular  or  Ahortfd  Paroxysms, — In  these  it  may  happen  Uiai 
the  loss  of  consciousness  is  not  complete,  or  that  the  patient  has  (joft- 
vulsive  movements  partial  in  character  and  accompanied  simply  by  re^ 
tigo,  or  he  may  have  unconsciousness  lasting  for  an  hour  or  more, 
during  whiefi  he  performs  automatic  acts,  of  which  he  has  no  recollfie* 
Uon,  but  which  are  not  accompanied  by  any  movements  that  can  prop* 
erly  be  called  spasmodic. 

In  his  interesting  lecture  on  **  Apoplectiform  Cerebral  Coogestioo,^ 
Trousseau  '  cites  a  number  of  cases  which  were  clearly  instances  of 
'  Op,  Hi,,  BAzirc'a  trftn^lAtioo,  pp.  \9,  ft  ttq. 
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bregttlar  or  abortive  epileptic  paroxysms.  Among  tbem  U  that  of  » 
ma^traie  whose  sister  was  an  inmate  of  a  lunatio  asylum.  He  was 
president  of  a  [►rovincial  tribunal.  One  day  he  got  up  all  of  a  sudden, 
muttered  a  few  unintelligible  words,  and  went  to  the  deliberating-room. 

■  The  usher  followed  him,  and  saw  him  make  water  in  a  corner.  A  few 
minutes  afterward  he  returned  to  his  seat,  and  again  listened  with  in- 
telligence and  attention  to  the  pleadings  momentarily  interrupted.  He 
had  no  recollection  of  the  incredibly  incongruous  act  be  had  committed. 

■  This  gentleman  belonged  to  a  literary  society,  which  held  its  meetiogii 

■  at  the  Hotel-de-Ville,  of  Paris.  At  one  of  these,  during  the  discuBdon 
of  an  important  historical  point,  he  was  seized  with  Tcrtigo.  He  ran 
quickly  down  to  the  Place  de  HotelHle-VUle,  and  walked  about  for  a 
few  minutes  on  the  quays,  avoiding  with  success  both  carriages  and  the 
puters-by.  On  recovering  himself  he  perceived  that  he  had  come  out 
without  his  great K^oat  and  his  hat.  He  tlierefore  returned  to  the  meet- 
ing, and  resumed  with  a  perfeotly  lucid  mind  the  historic^  discussion  in 
which  he  had  already  taken  a  very  active  part.  He  retained  no  reool* 
loetion  whatever  of  what  had  occurred  between  the  beginning  of  the 
Attack  and  the  moment  ho  recovered  himself. 

Many  cases  similar  to  these  might  be  cited  from  other  authors. 
From  a  numb«:'r  which  have  happened  in  my  own  experience  1  adduce 
the  following: 

J,  H.  consulted  me  for  epilepsy  in  the  summer  of  1869.  His  ordi* 
nary  attacks  were  of  the  fully -<levoloped  form;  but  upon  two  occasioua 
they  were  different  from  any  with  which  he  had  previously  been  mt* 
fected«  On  one  of  these,  while  overlooking  some  workmen,  he  W4ft 
ohservcd  to  put  his  hand  to  his  head,  and  then  sudddenly  to  run  toward 
m  (ioiice,  which  he  speedily  climbed.  Jumping  down  into  the  back-yafd 
of  the  adjoining  house,  he  seized  a  stick  of  wood  near  by,  and  made  a 
funoQs  onslaught  on  the  door  and  windows.  While  thus  engaged  be 
was  leued  by  several  men,  and  forcibly  hftld*  DOtwithstanding  his  strug- 
glot.     While  thus  being  restrained  he  recovered  his  oonsciousnoga,  but 

■  hsd  no  rticoUection  of  any  thing  which  had  taken  place  after  he  had  put 
^uii  hand  to  his  head,  wliich  action  he  said  wma  due  to  severe  pain  with 
B^irtlgo.    The  duration  of  the  attack  was  not  over  three  minutes. 

H         On  the  other  occasion  he  was  seUed  with  pain  and  vertigo  while 

H  ongagod  in  paying  a  bill  at  a  coal-yard.     He  rushed  into  the  street, 

Hand  began  to  turn  rapidly  round.     Ho  was  seized  and  held  till  he  re> 

OQTered  his  consciousness.     This  attack  lasted  about  four  minutes. 

^Subsequently  ho  had  a  similar  paroxysm  in  my  consult ing^room. 
His  face  suddenly  became  very  psle^  his  eyes  wer^  fixed,  and  his  pupils 
omnllated*  Suddenly  he  rose  from  the  chair,  grasped  the  mantel-pioO0 
for  an  instant,  and  then  rushed  violently  around  the  room,  throwing  lai 
BJins  aboat,  and  uttering  a  peculiar  inarticulate  ory,  I  made  no  at- 
tempt  to  restrain  him,  and  in  about  two  minutes  ha  became  calm. 
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During-  the  whole  paroxysm  his  face  was  pale,  and  at  its  close  the  pu- 
pils were  dilatedt  He  had  no  recollection  of  anj  thing  which  had  oo* 
oiured  after  he  rose  from  the  chair,  but  was  conscious  tiien  of  rectlga 

Another  case  is  that  of  a  girl  brought  to  mj  clinic  at  the 
Hospital  Medical  College  during  the  summer  of  1809,  She  bad 
severely  injured  in  the  skull  by  a  fall  against  a  mass  of  old  iron.  Ne- 
crosis subsequently  ensued,  and  several  largo  pieces  of  the  external 
table  were  exfoliated.  While  before  the  class,  slie  started  to  her  feet, 
and  walked  several  times  ai*ound  the  closed  area.  She  was  uncociBciouA, 
and  to  all  appearance  insensible*  When  the  paroxysm  was  over  she 
returned  to  her  seat.  The  duration  did  not  exceed  a  minute,  and  there 
was  no  excitement  or  delirium. 

Another  patient,  a  partner  in  an  extensive  mercantile 
ment,  who  was  subject  to  attacks  of  both  the  grand  &u^  petit  moly  left 
his  oflice  at  about  eleven  oVlock  for  the  purpose  of  getting  a  si^Dature 
to  a  paper  of  some  kind  from  a  gentleman  whose  place  of  buisiiiofls  was 
a  few  minutes'  walk  distant.  Not  returning  by  three  o'clock,  loqdrr 
was  made,  and  it  was  ascertained  that  he  had  visited  the  ofBce,  obtained 
the  signature,  and  had  left  in  apparently  good  health  before  ball-past 
eleven.  Since  then  nothing  had  been  heard  of  him.  He  did  not  make 
his  appearance  at  his  own  cilice  till  nearly  five  o'clocl:. 

The  last  thing  he  recollected  was  passing  St.  Paul's  Church  at  the 
corner  of  Broadway  and  Vesey  Street,  just  as  the  congregation 
coming  out  after  morning  service.  It  was  subsequently  ascei 
that  he  had  gone  to  Brooklyn  after  getting  the  signature  he  wanted, 
had  visited  a  newspaper- office  and  purchased  a  paper  ;  had  returned  to 
New  York,  entered  an  omnibus  at  the  Fulton  Ferry,  left  it  at  the  comer 
of  Twenty-third  Street  and  Fifth  Avenue,  entered  the  Fifth  Avono« 
Hotel,  and  while  there  recovered  his  recollection. 

But  none  of  tlaese  cases,  nor  any  of  which  I  have  seen  any  report, 
are  equal  in  interest  to  one  %vhich  occurred  in  my  practice  during  tli« 
autumn  of  1875.  The  patient,  who  was  engaged  in  active  business  ai»a 
manufacturer,  left  his  oiVice  at  about  9  A.  M.,  saying  he  was  going  to  i 
llorist*s  to  purcliase  some  bulbs.  He  remained  absent  eight  days.  He 
was  tracked  all  over  the  city,  but  the  detectives  and  friends  wore  alwavf^ 
an  hour  or  more  bchiod  him.  It  was  ascertained  that  he  had  be»  n  to 
theatres,  to  hotels,  where  he  slept,  to  shops  where  he  had  made  pur- 
chases, and  that  he  had  made  a  journey  of  a  hundred  miles  from  New 
York,  and,  losing  his  ticket  and  not  being  able  to  give  a  satisfactOfT 
account  of  himself,  was  put  off  of  the  train  at  a  way-station.  He  had 
then  returned  to  NeW  York,  passed  the  night  at  an  hotel,  and  on  the 
eighth  day,  at  about  ten  o'clock,  made  his  appearance  at  his  otiice.  He 
had  no  recollection  of  any  one  event  which  had  taken  place  after  leav- 
lag  his  place  of  business,  eight  days  previously,  till  he  awoke  on  tie 
morning  after  his  return  to  the  city,  and  found  himself  in  an  hotel  ftt 
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which  ho  waa  a  Btranger.  It  was  ascertained  hejond  question  that  in 
all  this  time  his  actions  had  been  entirely  correct  to  all  appearance,  that 
his  speech  was  coherent,  and  that  he  had  acted  entirely  in  all  respects 
a?*  any  man  in  the  ftiH  posssession  of  his  menial  faculties  would  have 
acted.  He  had  drunk  uoihint^  but  a  glass  of  ate»  which  he  took  with 
0«>me  oysters  at  a  restaurant  in  Sixth  Avenue. 

It  could  not  he  ascertujued  that  this  patient  bud  e%*er  had  an  e|»ilep* 
tic  paroxysm  ;  but  he  had  a  year  previoualy  been  under  my  charge  for 
cerebral  syniptotn^i,  indicating  the  existence  of  chronic  basilar  menin* 
gitiSf  and  only  a  week  before  his  disappearance  I  had  discharged  him 
cured,  after  a  month's  treatment  for  $«evore  pain  in  the  head,  dizzincsHf 
paralysis  of  the  third  nerve  on  the  right  side,  and  extreme  insomoia. 
There  were  all  the  indications  of  specific  cause,  and  I  had  tjcatcd  him 
with  large  doses  of  the  iodide  of  potassium,  as  on  the  fornH?r  occasion. 

Most,  if  net  all,  of  the  cases  of  "double  consciousness"  that  have 
been  reported  are  doubtless  epileptic  in  character.  An  interesting  case 
of  ihe  kind  has  l>een  related  by  M,  Axam.'  It  is  that  of  a  yonng  woman 
who,  after  having  suffered  from  hysteria  and  convulsions,  had  two  diS' 
tinct  phases  of  e\i>jtt'me,  living,  in  fact,  two  neparate  and  different  lives, 
and  exhibiting  diJferent  likcH  and  dislikes  and  mental  ckaracieristice. 

Another  case  was  that  of  a  sergeant,  reported  by  Dr.  Mrsnel,*  who, 
after  receiving  a  severe  wound  of  the  skull,  had  paroxysms  charac- 
terized by  total  change  in  his  mentality,  and  obliviousness  of  all  acts 
jierfonned  in  his  normal  state.  During  these  periods  he  was  v-un- 
ecious,  and  acted  in  a  logical  and  coherent  manner. 

6.  Uncon«^wu«neM  tfitfi  Jlitlltwi nations. — In  thin  form  of  epilopf^y, 
which  I  described  in  a  pa|>er  rcu«l  before  the  American  Neurological  A^i- 
noctat ion,  June  IH,  lM8t),*  thecharacterisiif.s  are  conscious  hallucinations, 
fo^Uowed  by  unconsciousness  hut  unattended  by  muscular  spa»m.  I  have 
bad  the  opfiortuuity  of  seeing  two  caseH  (one  since  the  reading  of  the 
|>aper)  while  the  paroxysms  were  present,  and  in  neither  was  there  the 
Iei0l  spasmodic  action.  I  quote  part  of  the  description  of  one  of  thi* 
dMS^tbal  of  a  young  woman  on  which  the  memoir  in  question  is  based  : 

*'I  had  the  opportunity  of  witnessing  seventeen  paroxysma.  Some* 
limes  Uiey  were  preceded  by  a  well-marked  aura,  and  this  was  alwAys 
aseosation  appajvntly  somewhere  within  the  cranium,  but  not  capable 
of  being  exactly  localised  or  described  This  was  never  felt  until 
within  the  last  two  years.  It  lasted  only  a  second  or  two,  and  was  im- 
taedtatrly  followed  by  the 'vision.* 

'  ^Attmr^ie  p^tiodiqiic,  ou  d^doubtcmcat  dc  la  hU^  Anntda  Jf<tfi<»/»ycAo<flyig<ir<v 
July,  1876. 

*  Vnwn  Mfitifolf,  July  21  tnd  S3,  1974.  Tmnsbted  in  7  he  ChieagQ  Jomrml /4>r 
\0r9ama  9nJ  Mattnt  Uiit^ia**,  JiniiAtj,  1S76. 

•  *'  Oa  Tli&lfttnic  IvpiU  imy.  *  A  rchtpm  v/  ikient^e  Jiftdkiiit^  Aoguil,  tiaOi  Alao  Amn- 
ttptot  Omfrtbutiom,  Xu.  Ill  ,  1681. 
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In  by  the  aura.  She  bad  hardly  time  to  say,  *lt'g  comiiig, 
hallucination  began.  She  described  it  as  consisting  of  a  large  whiti* 
bear  iii  motion  before  her  ou  the  carpet.  It  seemed  to  be  walking; 
slowly  to  and  fro,  its  bead  bent  toward  the  floor  as  if  scenting  some- 
thing. I  closely  watched  her,  and  could  detect  no  spasm  anywhere. 
She  spolce  clearly,  without  hesitation,  and  with  entire  difitinctnesfi. 
The  pupils  were  normal. 

**  I  had  taken  out  my  watch  to  time  the  duration  of  the  attJirk. 
Thirty-five  seconds  elapsed,  and  then  her  pupils  suddenly  dilated,  her 
head  fell  forward,  and  her  left  hand,  which  was  at  this  instant  pointing 
in  the  direction  of  the  visional  bear,  dropped  to  her  side,  I  ptndied 
the  skin  of  her  face,  then  of  each  hand,  without  eliciting  any  evidence 
of  outaneous  sensibility.  I  took  up  a  fold  of  skin  on  each  foreafm 
just  above  the  wrist  and  stuck  a  cataract-iicedie,  which  was  at  hand, 
through  it,  with  a  like  result.  Her  pulse — I  had  not  felt  it  during  ibt 
existence  of  the  hallucination — was  beating  at  the  rate  of  about  «irty 
a  rainute,  and  was  full.  Her  face  bad  not  altered  in  color,  nor  ww 
there  any  other  change  in  it  except  such  as  was  <]ue  to  relaxation  of 
the  muscles — su<»h  as  is  present  in  sleep.  The  eyelids  were  closed,  but 
not  spasmodically.  She  remained  in  this  state  exactly  twenty.eiglit 
seconds,  breathing  perhaps  a  little  mow  slow^ly  and  deeply  than  befon? 
the  accession  of  ihc  paroxysm^  Suddenly  she  raised  her  head,  looked 
inquiringly  around  her  for  a  motnenlj  and  tlien,  as  if  becoming  awar? 
of  a  sensation,  looked  at  both  her  arms  where  I  had  pricked  them.  A 
drop  of  blood  %va.s  oozing  from  each  puncture.  She  asked  what  it 
and  then,  without  waiting  for  an  answer,  exclaimed,  *  You  have 
me  ! '  She  was  then  entirely  herself,  and  talked  coherently,  and  ^'itboal 
the  least  excitement,  about  the  hallucination. 

'*  While  making  memoranda  of  the  phenomena  I  had  ob$er>'^,  aail 
while  she  was  walking  u]>  and  down  the  floor,  she  said  that  she  wii 
going  to  have  aiHJther  attack,  as  she  felt  the  pe^'idiar  sensation  again 
in  her  head.  She  had  no  sooner  uttered  the  words  than  tbe  Ttskni 
came.  *  It's  a  girl  this  time  !  *  she  exclaimed — *  a  girl  with  long  flubum 
hair,  and  a  cap  on  Iier  head  ;  she  looks  like  a  P^rench  nurse.  I  think  1 
will  sit  down,  for  if  I  do  not  I  shall  fall  as  soon  as  I  become  inam- 
Bible ;'  saying  which,  she  quietly  sat  down  in  a  large  arm-chair. 

**I  pinched  the  skin  of  her  right  band-  *Oh!'«he  exclaimed,*! 
feel  that  ;  I  am  not  insensible  yet  ;  I  see  everything  in  the  room  at 
well  as  I  do  the  girl  who  is  not  here,  1  can  feel  the  least  tomh.  nnt] 
my  bearing  ig  aa  good  as  ev6r.* 

"  I  asked  her  what  *  the  girl'  was  doing,    *  Oli,  nothing,'  Aw  rcpind  : 

•  she  is  only  standing  there  in  front  of  the  hreplace,  looking  at  me.* 

*'  I  told  her  to  shut  her  eyes^  and  then  to  tell  me  if  she  »liU  »w 

*  the  girl' 
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'**Ye8,'  abe  answered,  '  just  as  distinctly  as  I  did  wben  they  w«re 
open.* 

**At  forty-one  geoonds  sbo  became  unconBciotis,  and  n^-niaiiuHl 
in  tbis  state  for  one  niintite  and  five  seconds,  awakin^^-I  nay  awak- 
,iilg«  ^or  her  appearance  was  like  that  of  a  person  asleep — sudden- 
fj  and  apparently  in  a  normal  condition  of  mental  an<i  pljvsiral 
health/' 

Subsequently,  from  inattention  to  treatment  on  the  part  of  the  pa- 
tient, the  paroxysms  pa^ed  into  others  with  strong  niustular  contrac- 
tionSf  and  siie  exJiibited  indications  of  a  tendency  to  the  perpetration 
of  acts  of  violence. 

In  all,  six  casey  of  th'xs  interestin"^  form  of  epilepsy  have  come 
under  my  observation  ;  and  I  have  learned  of  othens  being  recognixed 
Vy  several  physicians  of  competent  powers  of  observation. 

Relative  to  the  montal  disturbance  which  sometimes  ensues  upon  epi- 
leptic paroxysms,  Dr,  llughlings  Jackson'  has  recently  given  some  inter- 
esting details  relative  to  acta  performed  by  epileptics  during  periods  of 
UDOonsoiousnrRs.  In  his  opitiioii  such  acts  are  automiitio,  not — to  speak 
exactly — epilrptic,  but  post -epileptic.  "The  condition  after  the  parox- 
ysm is  duplex  :  (1)  there  is  loss  or  defect  of  conscimisnesa,  and  there  ia 
Qt)  mental  automatism.  In  other  words,  there  is  (1)  loss  of  control, 
perffiitting  (2)  increased  automatic  action.**  The  epileptic  seizure  may 
be  so  sliglit  and  transitory  as  to  escape  observation,  but  the  slighter  it 
ia  the  more  apt  is  the  resulting  automatism  to  bo  complex  and  clab- 
onte. 

Dr.  Jackson  gives  a  number  of  exceedingly  interesting  cases  in  illus- 
tration of  his  views,  which  in  addition  arc  enforced  with  much  cngrnt 
reasoning.  But,  while  in  the  main  agreeing  with  him,  I  am  scarcely 
prepared  to  deny  that  such  unconscious  attacks  may  not  be  substituted 
for  tlie  more  fully-developed  paroxysm  instead  of,  as  in  his  opinion, 
always  following  a  seizure, 

EpUeptic  Bts  may  take  place  at  night  during  sleep,  and  the  patient 
be  unaware  of  their  existence,  unless  he  indicts  some  injury  on  himaelf, 
such  as  biting  his  tongue,  or  is  told  of  their  occurrence  by  jvjrsons  who 
may  be  in  the  same  room  with  him.  In  two  hundred  and  six  of  my 
CMQfl  the  period  of  access  is  noted,  and,  of  theee,  forty ^eeven  were  noo» 
tnmal,  and  one  hundred  and  (ifty-nine  diurnal. 

In  the  intervals  between  the  paroxysms  epileptics  often  exhibit  c«i^ 
tain  evidenoea  of  disordered  mental,  sensorial,  and  motor  funotiona. 
TfauB,  as  regards  the  first  category,  the  memory  may  be  intpaired^  and 
there  may  be  diminished  mental  power.  There  are,  howeveri  many 
exoi^tioiis  to  this  rule;  and,  even  where  there  have  been  a  groat  many 
iHagloii  the  mind  may  prest^r^e  its  normal  degree  of  integrity.     Aa 

*^'Oo  TemiKtmry  MentttI  Dbord^'n  afWr  Splkptio  ParexTans,**  *«Weftt  RuSbg  La 
afttie  A^jlom  Medical  R4fportii/*  vol.  f,»  ft.  103, 
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Reynolds  remarks,  m  regard  to  this  poiut:  "  A  patient  may  be  epileptic 

and  a  lunatic;  he  may  be  epileptic  and  asthmatic,  but  there  are  sotno 
epileptics  whose  minds  arc  as  healthy  as  their  lungs;  and,  so  f.tr  as  the 
natural  historj'  of  epilepsy  is  concerned,  it  is  a  mistake  to  derive  it  from 
CLiUiplieated  cases."  Still,  in  the  majority  of  cases,  it  will  be  found  tha; 
the  mind  sooner  or  later  becomes  involved,  and  it  sometimes  bAppetu 
that  a  single  attack  causes  marked  intellectual  deterioration. 

Derangements  of  sensibility  are  common  from  the  be^ioning. 
Headache,  a  feeling  of  constriction  around  the  forehead,  and  ooeaaion- 
ally  a  pain  at  the  back  of  the  head,  are  noticed*  Vertig^o  la  also  Uv- 
quently  present,  as  are  also  sensations  of  numbness  in  difi'erent  pajts  o^ 
the  body.     The  pupils  are  almost  invariably  dilated. 

The  motor  power  of  the  patient  is  generally  weakened  without  there 
being  any  decided  paralysis.  Twitch ings  of  the  muscles  ikre  not  ud- 
common,  and  there  is  often  a  geneml  excitability  of  the  reflex  facultv 
of  the  spinal  cord,  by  which  jerkiugs  of  the  limbs  are  produced  bv 
alight  excitations. 

The  circulation  is  generally  sluggish,  the  extremities  are  cold,  and 
the  capillaries  are  turgid  and  inactive,  so  that,  if  the  finger  be  prvaaed 
firmly  upon  the  skin,  a  considerable  period  elapses  before  the  white  spot 
disappears  by  the  refilling  of  the  vessels. 

In  examining  with  the  ophthalmoscope  the  fundus  of  tbo  eyo  an 
epileptics,  we  can  often  detect  evidences  either  of  cerebral  congestion 
or  of  aniemia,  and  thus  obtain  valuable  indications  for  treatment.  For 
several  years,  in  my  lectures,  I  have  constantly  insisted  on  this  point, 
and  in  my  cliniques  have  exhibited  several  cases  in  which  1  had  be<fn 
guided  to  succosii^ful  treatment  by  the  oplitbalmoseope*  Drs,  Kr»stle  autl 
Niemetsbek,'  of  Prague,  consider  thai  the  brain  in  epileptics  is  alwiji 
amemic,  and  that  this  condition  is  invariably  found  by  opbthalmosoopio 
examlnatton.  According  to  these  observers,  the  venous  pulse  is  prt»- 
duced  when  the  eye  is  made  anjcmic,  and  they  assert  that  the  retina  is 
anaemic,  and  that  there  is  consequently  venous  pulsation  in  every  cas* 
of  epilepsy.  That  this  opinion  is  erroneous,  both  as  to  the  facts  sod 
inferences,  1  am  very  sure.  Venous  pulsation,  so  far  from  being  iudioft- 
tivo  of  ancemia,  really  sliows  the  existence  of  the  very  op|>cisito  ooii- 
dition.  My  observations  are,  however,  to  the  effect  that  venous  poi* 
sation  is  present  in  many  cases  of  epilepsy,  and  that  It  :i<  ^nmpjnirt 
dilatation  of  the  veins. 

There  is  no  invariable  rule  relative  to  the  occurrence  ' 
ticular  form  of  epilepsy  in  the   same  person.     It  thus  oft- 
that  all  the  varieties  of  paroxysm  mentioned,  except  the  irro^lar  or 
aborted  form,  which  is  more  rare,  are  met  with  in  one  individual,    "ni** 
more  severe  forms  may  occur  at  longer  intervals,  and  the  milder  forms 

»  Pmffcr  Vkrk'.jnhrtchrift,  H.  106,  107,  1870,  and  Quarterly  Journal  </  /yiiAyW 
9f/Hiicine^  Januury   lS71j  p.  128. 
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mom  frequentl]r.  As  regards  frequency,  there  are  gTeo,i  variations. 
Some  patients  go  a  year  or  more  without  attacks,  while  others  have 
several  every  day.  It  generally  happens  that  the  intervals  become 
progressively  shorter*  As  a  nde,  attacks  of  the  milder  forms  are  more 
frequent  than  the  fully-developed  paroxysm,  and  attacks  of  the  latter 
are  miJdor,  as  they  are  more  frequent. 

Mania  is  sometimes  a  consequence  of  epilepsy.  It  comes  on  after 
the  attack,  and  is  rarely  of  more  than  a  few  minutes*  duration.  Those 
oases  in  which  it  precedes  the  paroxysm,  and  lasts  several  hours  or 
days,  are  cases  of  mama  conjoined  with  epilepsy — a  combination  which, 
as  every  insane  asylum  shows^  is  uot  uncommon.  The  mania  of  epi- 
lepay  is  usually  of  a  very  exalted  character,  and  during  its  existcoce 
the  subject  may  commit  homicide  or  other  crimes. 

The  mental  state  of  epilepsy  has  been  well  studied  by  Falret,'  and 
a  very  interesting  case  has  been  recently  reported  by  Dr.  Thome,*  in  a 
paper  entitled  "  Masked  Epilepsy. '^  In  this  instance  the  patient  often 
returned  to  his  home  without  being  able  to  give  any  account  of  what 
he  bad  been  doing  or  where  he  had  been.  During  these  attacks  he  was 
frequently  the  subject  of  that  form  of  mental  derangement  called  klep- 
tomania. Generally  they  ensued  on  paroxysms  either  of  the  grand  or 
petii  rnal,  but  sometimes  they  were  substituted  for  the  regular  seiz- 
aces.  He  had  no  recollection  of  what  occurred  during  the  attacks. 
Sometimes  he  was  furiously  excited  in  them,  and  would  endeavor  to 
injure  himself  and  others  in  his  blind  rage. 

Relative  to  the  diagnosis  of  the  remarkable  paroxysms,  the  main 
f4»tiu?o  of  which  is  unconsciousness,  or  rather  non-recol lection  of 
oonsciousness,  in  which  the  individual  acts  apparently  Automatieally, 
great  dilliculties  exist.  Probably  nothing  short  of  a  full  history  of  the 
oaseiy  from  infancy  up,  will  suflice  for  the  recognition  of  the  real  nature 
of  the  phenomena.  There  appears  to  be  an  idea  in  the  minds  of  some 
physicisns,  that  every  outrageous  criminal  act  is  the  result  of  epilepsy, 
and  so  wide-spread  is  this  notion,  that  now  the  first  plea  of  the  murderer 
ta,  that  he  **  knew  nothing  about  it  i  ^'  and  the  fact  that  an  individual 
who  has  perpetrated  a  murderous  outrage  is  the  subject  from  time  to 
time  of  cpilc*pt)c  seizures,  is  regarded  as  sullicicnt  to  absolve  him  from 
all  responsibility  for  his  actions.  The  fact  of  a  discolored  spot  on  bia 
plUow,  or  of  an  infantUe  convulsion,  ia  seiaed  upon  as  a  valid  reason 
for  acquittal,  or  even  for  setting  asido  a  verdict  found  after  a  full  and 
fair  trial.  In  the  first  plare,  it  must  be  understood  that  an  undoubted 
epileptic  is  just  as  capable  of  murdering  for  revenge  or  gain  as  is  a 
Kealthy  person,  and  that  he  is  just  as  accountable,  and  should  accord- 
ingly sufier  the  full  penalty  of  the  law  for  his  conduct.     At  the  same 

I  •*  [>«  r^tat  oieoUl  dcu  6plU^Uquei,*'  Ar^Mn*  p^n^ral**  ^  miJennc,  Diesmbrfl,  1660^ 
«l  AvHl  «i  Ootobc^  1861. 
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time,  it  is  not  to  be  questioned  that  ticts  of  violence  may  be  perpetrated 
during  seizures  wbich  are  either  epileptic  or  the  direot  consequenoo  of 
ED  epileptic  paroxysm.  It  is  only  by  the  most  tborongh  and  careful 
inquiry  into  all  the  motives  for  and  circumstances  attending  upon  tbe 
aot>  as  well  as  all  the  antecedents  of  the  individual,  that  a  proper 
diacriroination  can  be  made.  Each  case  must  be  determined  for  itself ; 
there  are  no  rules  applicable  invariably  to  all, 

Tlie  raedieo-legal  relations  of  epilepsy  do  not,  however,  come  with* 
in  the  scope  of  the  present  treatise. 

Paralysis  may  follow  epilepsy^  but,  unless  the  case  is  oomplioated 
with  some  organic  disease  of  the  brain  or  spinal  oord,  the  loss  of 
power  is  temporary. 

Causes, — Among  tlio  predisposing  causes  of  epilepsy,  hereditary 
tendency  sUinds  first.  Reynolds  '  states  that,  in  about  one-tbird  of  the 
cases  under  his  observation,  hereditary  taint  existed.  He  does  not,  by 
this  statement,  however,  mean  to  assert  that  epilepsy  existed  in  on«- 
third  of  the  parents,  but  that  some  disease  of  the  nervous  system, 
more  or  less  closely  allied  to  epilepsy,  was  present  in  either  the  parents^ 
the  grandparents,  the  auuta,  uncles,  brothers,  or  sisters.  Only  twelve 
per  cent,  of  his  cases  gave  a  distinct  history  of  epilepsy  in  either 
branch  of  their  families* 

Herpio,*  of  sixty-eight  cases,  found  that  ten  were  descended  from 
epileptic  ancestors. 

Delasiauve,*  of  three  hundred  cases,  found  decided  evidence  of 
hereditary  tendency  in  thirty-three.  In  one  htuidred  and  sixty-sct^a 
there  were  no  data,  and  in  one  hundred  and  twenty  hereditary  taiot 
was  denied.  Of  the  thirty-three  oases,  five  were  descended  from  epi- 
leptic ancestors. 

Sieveking  *  found  that  hereditary  influence  was  present  in  11.1  per 
cent,  of  his  cases. 

In  my  own  experience  I  have  notes  in  regard  to  this  point  in  thrt* 
hundred  and  ninety-six  cases.  Of  these,  sixty-four  had  epileptic  fw- 
thers,  mothers,  grandparents,  uncles,  aunts,  brothers,  or  sisters,  iDd 
forty-eight  had  relatives  insane,  hysterical,  cataleptic,  affected  with 
severe  neuralgia,  or  of  remarkably  irritable  nervous  systems. 

Sex  does  not  appear  to  exercise  any  appreciable  influence  as  a  pre- 
disposing cause.  '  Of  five  hundred  and  seventy-two  cases  noted  br  my- 
self, two  hundred  and  ninety-eight  were  in  males  and  two  hundred  and 
seventy-four  in  females.  Other  authors  have,  however,  had  directly 
opposite  experience. 

Age  has  a  very  decided  influence.  Reynolds  gives  the  following 
table  of  one  hundred  and  seventy-two  cases  collected  by  himself  : 

*  (^.  cii.,  p.  253. 

*  "  Dii  pr.moatic  et  du  traitcment  curotif  de  r^pilcpsie,*'  Taria,  1852,  p,  82.«i, 

*  QP'  «"•!  P'  189.  *  "  On  EpUepsy,"  etc.,  London,  1868.  ji.  U 
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Under  10  JMT!!. 

fi«tir«eo  10  ana  30  jeftTB 

Beiwf>eii  ^  and  44  years 

Otw  45  years . . 

Total 

Mj  own  oases  were  as  follows 


Total 


10 


102 


70 


174 


A«««ti 


TotiL 


Under  10  years 

Between  10  aod  20  years. 
Beftween  20  and  45  years. 
Over  46  years. 


Total. 
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It  is  thus  seen  that  the  period  of  life  between  ten  and  twenty  years 
ia  that  at  wliich  epilepsy  is  most  apt  to  occur.  The  experience  of  oth- 
ers is  to  the  same  effect,  Tlie  influence  of  temperament  has  been 
thought  important  by  some  writers.  But,  aside  from  the  different 
opinions  entertained  relative  to  the  characteristics  of  the  temperaments, 
it  is  by  no  means  established  that,  even  when  strictly  defined,  tempera- 
ment exercises  any  effect  as  a  predisposing  cause.  I  have  no  accurate 
records  on  this  point,  though  so  far  as  my  memory  serves  me  I  have 
observed  no  marked  predominance  of  epilefjtlcs  with  any  temperament. 

The  exciting  causes  may  very  properly  bo  classified  as  psychical, 
aoccntric,  general  organic  changes,  and  physical  in6uences.  Relative 
to  the  influences  of  these  caoses,  Reynolds  gives  the  following  table  : 

KaCur*  of  Caum.                                                                                            Ka.  of  OmSS. 

I.  Psychical — sucb  as  friphi,  priff,  worry,  oirerirork. JV 

II.  Eccentric  Lrrilalion— Hlentition,  indigflstioo,  venereal  exceasee,  dya- 

enCery.  cto ..,,» Ift 

UL  General  organic  cbangee— latigue,  prt'gnancy,  miscarriagce,  rhcn* 

matic  fovcr,  scarlet  fereri  dlphtlwrla,  paeiUDotiia. 9 

I  v.  Physical  influences — blows  on  head,  falls,  tas<^adon,  cuU. . . 9 

In  my  own  crises  no  exciting  cause  could  be  assigned  in  one  littar 
dnd  and  seventy-seven.     The  remaining  tliree  humlred  and  ninety*fiv« 
were,  according  to  the  evidence  received,  caused  aa  follows  : 

Fright , .•.•.^•., *,w-,,.»     M 

Antieiy.. «*•••••••*»«•••«•••««*•»••••.••.>*  17 


Orit'f 

Orer  neotal  exertion , 

DwUtloa. 

lAdifstlaa, 


Mi 

Jl 

u 


Carried  forward ..«»•••• I»* 
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Brought  forward.. IW 

Venei'eal  and  sexual  excesses. tU) 

Meuiitruii)  derangement 66 

BU>W3  on  tbc  head  ...« S4 

Peripheral  Mrounds  and  i^jurled .    .  4 

FttlU 13 

Sunstroke. IT 

Bciirlet  fever. a 

Measles .  .  > 

Diphtheria 9 

Fregnnncy . . , , S 

STphilia 13 

MaUria *..... ^ 

sue 

Diagnosis. — The  diagnosis  of  epilepsy  presents  no  difficulties  to  thi^ 
careful  observer.  It  may,  however,  be  coDfoundcd  with  several  ootidk' 
tions,  the  principal  of  which  are  cerebral  congestion,  cerebral  hsmor- 
rhago,  hysteria,  the  convulsions  of  iofancy  and  of  Bright's  disease, 
poisoning  by  opiuui  and  alcohol,  syncope,  and  with  the  convulsions  of 
epileptiform  character  which  occur  in  the  course  of  certain  organic  dm- 
eases  of  the  brain^ 

The  diagnosis  from  cerebral  congestion  and  cerebral  ha^morrluigf 
has  already  been  given  in  the  chapters  treating  of  those  atloctions*  lo 
hysteria,  the  convulsions,  which  are  sometimes  epileptiform  in  chaiacs 
ter,  are  preceded  or  accompanied  by  other  evidences  of  the  hystenoiii 
state.  Consciousness  Is  rarely  entirely  lost,  the  tongue  is  not  bitteiv 
and  there  is  no  subsequent  stage  of  stupor. 

The  convulsions  of  infancy  not  epileptic  are  not  repeated  but  from 
a  readily-ascertained  exciting  cause,  such  as  dentition,  indigestion,  faU^ 
etc.  So  far  as  the  paroxysm  is  coiicerned,  I  know  of  no  specific  poiota 
of  difference;  but  it  must  be  recollected  that  the  paroxysm  is  not  the 
only  feiiture  of  epilepsy,  and  that  it  is  the  only  feature  of  infantile  eon* 
vulsions.  These  latter  may  pass  into  epilepsy  ;  but,  if  they  do  not,  I 
have  never  been  able  to  find  a  single  case  in  my  e.xpericno<*  *n  wiii^ 
epilepsy  ensuing  in  adult  life  has  been  preceded  by  the  ordinary  infao* 
tile  convulsions.  In  Bright's  disease,  though  the  convulsions  may  be 
epileptiform  in  character,  coma  is  the  principal  feature,  and  (he  historr 
of  the  case  will  further  serve  to  render  the  diagnosis  exact.  'Ilic  <i&me 
remarks  are  applicable  to  poisoning  by  opium  and  alcoboL 

From  syncope  epilepsy  is  distinguished  by  the  facts  that  the  I-^=o  li 
consciousness  is  sudden  and  complete,  that  the  pulse  is  not  feeble  and 
that  recovery  is  nipid.  These  remarks  apply  to  the  milder  attack*  with- 
out convulsions.  From  the  more  severe  forms  of  the  paroxvsnt  lli*  t?id»_ 
tinction  is  too  obvious  to  require  amplification. 

In  organic  diseases  of  the  brain,  such  as  tumors,  softcnin_ 
etc.,  the  accompanying  symptoms,  pain,  paralysis,  tremor,   i 
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difficulties  of  speech,  aod  derangements  of  tho  special  senses,  will  senre 
to  distinguish  them  from  epilepsy. 

Epilepsy  is  often  assumed  by  designing  persons  for  puqjoses  of 
fraud.  In  such  cases  the  pretender  usually  overacts  his  part  ;  hia 
sensibility  is  not  abolished,  as  may  readily  be  ascertained  by  putting 
the  end  of  the  finger  on  the  conjunctiva,  and  the  size  of  the  pupils  is 
not  altered. 

Prognosis, — ^The  prognosis  depends  to  a  great  extent  on  the  dura- 
tion of  the  disease.  Heccnt  cases  can  often  bo  cured,  but  those  which 
have  lasted  for  several  years  are  rarely  brought  to  a  favorable  termina- 
tion. Among  the  other  unfavorable  elements  are  the  existence  of 
^iiereditary  influence,  the  beginning  of  the  diaeaae  late  in  life,  the  prea- 
•oco  of  material  mental  weakness,  and  the  existence  of  long  intervals 
between  the  attacks. 

As  regards  the  probability  of  the  supervention  of  any  form  of  in- 
lellectual  derangement  or  debility,  the  most  important  ascertained 
point  is  that  the  mild  paroxysms  unattended  by  convulsions  are  more 
productive  of  mental  decay  than  the  severe  form  of  selsure.  The  oc- 
currence of  the  6rst  attack  late  in  life  is  likewise  a  predisponent  to 
dementia, 

1  have  never,  in  my  own  experience,  known  death  to  take  place  dur- 
ing a  paroxysm  of  true  epilepsy  ;  such  cases,  however,  do  occur.  Uaa« 
ally,  some  intercurrent  affection  carries  the  patient  off,  though  evwfi 
with  this  liability  life  is  sometimes  astonishingly  prulungvd.  I  am 
Msqiiainted  with  the  case  of  a  lady  who  is  now  sixty-five  years  of  age^ 
and  who,  since  her  tenth  year,  has  averaged  six  paroxysms  ilaily,  all  of 
the  severest  character.  Uer  mind  is  almost  entirely  gone,  but  physi- 
cmIXj  her  health  is  excellent,  and  to  all  appearaaoe  aha  may  live  twenty 
years  longer. 

I  am  not  aware  of  any  exact  observations  tending  to  show  the  rela- 
tive danger  to  life  of  attacks  of  the  milder  and  severer  fonoa ;  liifMlgli 
it  is  reasonable^  to  suppose  that,  so  far  aa  rt'ganls  the  oooomiioa  of 
dc*ath  during  the  paroxysm,  tlie  convulsive  form  is  more  fatal. 

Morbid  Anatomy. — Iii  post-mortem  examinations  of  pcfrxouK  dying 
epileptic,  abnormal  conditions  are  found  in  i^vcry  part  of  llm  bmin  and 
spinal  cord«  ^H)me  of  those  lesions  are  undoubtedly  aacxkadary,  othare 
unessential,  while  those  which  may  be  considered  primary  vary  in  their 
•eat  and  character.  In  a  great  many  eaa««,  parhapa  the  majority,  no 
lasiona  are  discoverable* 

No  one  baa  been  more  thorough  in  the  search  for  the  eosential  cause 
of  epilepsy  tlian  ^hroeder  van  der  Kdk  ^  *  though  his  observations  can 
soaroely  be  regarded  aa  yielding  oonolusive  resultai  they  serve  to  show, 

^  **  Ob  the  Vtaatt  8tra«ttir«  and  FtoctloiM  of  Ui«  Mediitla  OMoegsIs,  and  oe  Iht  Prox)' 
nato  OiiMM  &nd  Rational  Tmitneni  ef  CpUcp^j,"  **  Ntw  8fd«nlia»  8od«l7  TntnAb^ 
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when  taken  in  connection  witli  the  pathology  of  the  dlsoaee  in  questio% 
that  its  seat  is  mainly  in  the  medulla  oblongata,  with  secondary  impli- 
cation of  other  parts  of  the  cerebro-spinal  nervous  system.  Oftentimes^ 
in  accordance  with  other  pathologists,  ho  found  nothing  to  account  lor 
the  affection,  but  at  others  he  found  hardt^ning  and  contraction  of  the 
medulla  oblongata,  and  again  degeneration  of  the  brain  either  as  a  con- 
sequence or  cause  of  the  disease.  Microscopical  examination  some- 
times showed  him  the  medulla  indurated^  sometimes  softened,  and,  as  a 
constant  phenomenon,  **  whether  the  patient  died  in  or  out  of  the  fit, 
great  redness  and  vascular  tension  in  the  fourth  ventricle,  penetrating 
into  the  medulla  oblongata  sometimes  to  a  considerable  depth.*'  Tbeae 
appearances  were  doe  to  enlargement  of  the  blood- veasels,  as  was  shown 
by  microscopical  measurements.  It  is  probable,  however,  as  Sohroeder 
van  dor  Kolk  asserts,  that  the  lesions  in  question  are  the  results,  and 
not  the  causes,  of  the  paroxysms.  Still  they  suffice  to  indicate  the 
main  seat  of  the  disease  to  be  the  medulla  oblotigata. 

Other  observers  liavo  not  so  uniformly  found  this  enlargement  of 
the  blood-vessels  of  the  medulla.  In  three  cases  of  death  occurring  ia 
apileptics,  in  which  I  have  had  the  opportunity  of  making  post-mortem 
examinations,  they  certainly  did  not  exist,  nor  was  there  any  other  le- 
sion detected  by  the  most  careful  microscopical  exploration.  In  one 
other  case  the  vessels  of  the  meduUa  oblongata  were  enlarged,  aod  tbera 
was  amyloid  degeneration  of  the  pituitary  body. 

Fox '  gives  the  following  list  of  the  post-mortem  appearance-s  : 
Foreign  bodies  developed  on  the  meninges,  in  the  ventricles,  in  the 
cortical  substa,noe ;  increase  of  subarachnoid  fluid  or  distention  of  the 
ventricles  by  serum,  induration,  softening,  and  general  swelling  of  thb 
cerebral  mass ;  general  or  partial  hypera^mia,  cysts,  tubercles,  caneorS| 
exostoses,  periosteal  growths,  thiekening,  or  some  change  of  the  arach- 
noid or  the  pia  mater  j  abnormal  thickness  or  abnormal  thinness  of  the 
cranial  bones  ;  excessive  size  of  head,  increase  of  the  volume  of  Um 
cranial  cavity,  deformities  or  abnormality  in  the  conformation  of  thb 
cavity  ;  caries  of  the  cranial  bones  ;  pus  between  the  bone  and  the  dui» 
raster ;  acute  or  chronic  hydrocephalus,  hydatids,  ossification  of  the 
dura  mater,  tubercle  of  the  dura  mater  or  pachymeningitis,  abscess  in 
the  cerebral  tissue,  spots  or  regions  of  haemorrhage  ;  various  traumatic 
lesions  ;  alterations  of  the  pineal  gland  ;  inequality  of  weight  and  aiM 
of  the  cerebral  hemisphere  ;  various  lesions  connected  with  blood-res- 
sols — aneurism,  embolism,  atheroma,  increase  in  size  of  the  cjipilhmM 
io  the  medulla  oblongata,  fatty  degeneration  of  some  portion  of  the 
medulla  oblongata ;  capillary  dilatation  in  the  pons  and  cerebellam , 
haemorrhage  of  pons;  aniemia  of  brain,  either  from  disease  of  Teeselt<ir 
dependent  upon  general  anaemia,  etc.,  etc. 
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Indeed,  no  point  is  more  thorougfily  establisbed  than  that  epilepsy 
results  from  veiy  different  morbid  couditions,  and  that  they  are  simply 
Ui©  starting-poiuts  in  the  majority  of  oases.  The  true  lesion  has  not 
yet  been  detected,  and  in  fact,  as  we  shall  presently  see  when  discuss- 
tog  the  pathology  of  the  disease,  there  may  be  no  necessary  anatomical 
lesion  whatever. 

Pathology, — The  points  which  may  be  considered  as  to  some  extent 
eitablished  relative  to  the  pathology  of  epilepsy  are  briefly  suraroarized 
aa  follows  by  Reynolds  :  ^ 

**  1,  That  the  seat  of  primary  derangement  is  the  medulla  oblongata 
and  upper  portion  of  the  spinal  cord. 

"2.  That  the  derangement  consists  in  an  increased  and  perverted 
reAdioess  of  action  in  these  organs,  the  result  of  such  action  being  the 
tndvietiou  of  spasm  in  the  contractile  fibres  of  the  vessclis  suptilying  the 
brain,  and  in  those  of  the  muscles  of  the  face,  pharynx,  larynx,  restpira* 
lory  apparatus,  and  limbs  generally. 

By  contraction  of  the  vessels  the  brain  is  deprivetl  of  blood,  and 

arrested;  the  face  is  or  may  be  depri\ed  of  blood,  and 

by  oontraction  of  the  vessels  which  have  been  men^ 

ttoned^  there  is  arrest  of  respiration,  the  chest-walls  are  fixed,  and  the 

other  phenomena  of  the  first  stage  of  the  attack  are  brought  al>out, 

*•  3.  Tliat  the  arrest  of  breathing  leads  to  the  special  convulsions  of 
asphyxia,  and  tliat  the  amount  of  these  is  in  direct  proportion  to  the 
perfection  and  continuance  of  the  asphyxia. 

**  4.  That  the  subsequent  phenomena  are  those  of  poisoned  bloo<], 
'i,  e.,  of  blood  poisont'd  by  the  retention  of  carbonic  acid,  and  altered 
by  the  absence  of  a  due  amount  of  oxygen. 

5.  That  the  primary  nutrition-change,  which  is  the  starting-point 
epsy,  may  exist  alone,  and  epilepsy  be  an  idiopathic  disease,  L  e., 
m  morbus  per  B€t^ 

yl.  That  this  change  may  be  transmitted  hereditarily. 
L  That  it  may  be  induced  by  conditions  acting  upon  the  nervous 
»  directly,  such  as  mechanical  injuries,  overwork,  insoktion,  eroo- 
disturbances,  excessive  venery,  etc. 
L  That  the  nutrition-changes  of  epilepsy  may  be  a  part  of  aome 
gmieral  metamoq:>hosis,  such  as  that  present  in  the  several  caohcxifld-^ 
rbeumatism,  gout,  sjrphilis,  scrofula,  and  the  like. 

**  9.  That  it  may  be  induced  by  some  unknown  cireumstanoes  deter- 
aining  a  relative  excess  of  change  in  the  medulla  during  the  geneiml 
axoeaa  and  perversion  of  organic  change  occurring  at  the  periods  of 
jmberty,  of  pregnancy,  and  of  dentition, 

1  Op^  eie.,  p.  375,  and  inor«  M\j  ftatcd  fai  his  ^*  TraatlM  on  BpQapej,  tU  Symptoo^ 
il«  and  R#UilnQ«  to  other  Ohroalc  OooTulsiTe  Dfaesaei,**  Lonnloo,  18G1,  chapltf 
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"10.  That  it  may  be  due  to  diseased  action,  extending  from 
tiguous  portions  of  the  nervous  centres  or  their  appendages* 

'*  11.  That  the  so-called  epileptic  aura  is  a  condition  of  sensation  or 
of  motion,  dependent  upor.  some  change  in  the  central  nervous  system, 
and  is,  like  the  paroxysm,  a  peripheral  expression  of  the  disease, 
not  its  cause,'* 

Wlnle  admittiog  the  correctness  of  these  conclusions,  they  do  notj 
my  opinion,  tell  the  whole  story  of  the  theory  of  epilepsy.  In  veiy 
many  memoirs  Dr.  Brown-Sequard  has  pointed  out  the  dependence  of 
tt©  affection  upon  injuries  of  the  upper  part  of  the  spinal  cord,  sad 
upon  irritations  existing  in  various  parts  of  the  body.  Ills  reseaidbe^ 
and  facts  observed  every  day  by  physicians  who  see  many  cases  of  epi- 
lepsy, show  very  conclusively  that  the  starting-point  is  often  io  the 
sympathetic  nerve — the  nerve  by  which  the  calibre  of  the  blood-reasek 
is  regulated- 

Neither  can  I  accept  the  view  that  the  6rst  intra-cranial  conditioo 
producing  a  paroxysm  is  in  all  cases  spasm  of  the  hlood-vessela  and  Uw 
consequent  deprivation  of  the  blood-supply  to  the  brain*  On  the  con- 
trary, I  am  very  sure  that  the  primary  state  is  often  paralysis  of  iht 
cerebral  blood-vessels  and  resulting  hypenemia.  By  this  eonditioo  the 
medulla  oblongata  is  thrown  into  a  state  of  over-excitMion,  giving  risf 
to  convulsions,  and  consciousness  is  lost  from  the  fact  that  the  benii- 
spheres  participate.  That  convulsions,  epileptifomi  in  character,  mayU 
produced  both  by  cerebral  anremia  and  cerebral  hypenemia,  when  either 
condition  involves  the  medulla  oblongata,  is  a  fact  which  experiioml 
has  abundantly  established,  and  that  loss  of  consciousness  follows  either 
condition  involving  the  hemispheres  is  equally  certain.  We  have,  «m- 
sequently,  two  kinds  of  epilepsy — the  one  due  to  anaemia,  the  other  to 
congestion — and  it  is  to  this  fact  that  is  due  the  circumstanee  thil 
sometimes  the  paroxysms  are  prevented  by  measures  which  tend  to  ilh 
crease  the  amount  of  blood  in  the  brain,  and  at  others  by  r«me£i8 
which  exercise  a  contrary  influence*  The  existence  of  the  two  spediei 
of  epilepsy  is  likewise  shown  by  ophthalmoscopic  examination — a  potnt 
Ufwn  which  I  have  already  insisted. 

During  natural  sleep  the  amount  of  blood  is,  as  I  have  elsdwken 
shown,  decreased  from  the  quantity  which  circulates  in  the  oef»hfii 
blood-vessels  during  wakefulness.  Kpilepsy  occurring  during  sleep  ia 
therefore  of  the  ameniic  variety.  But  it  often  happena  that  sleep 
passes  gradually  into  stupor,  from  the  fact  that  causes  teiidiDg'  to  io' 
crease  the  flow  of  blood  to  the  brain,  or  to  arrest  its  passage  firom  tiiil . 
organ,  are  in  operation.  In  such  cases  epilepsy  of  the  congestx 
riety  may  be  induced. 

In  those  cases  in  which  the  tongue  is  bitten,  the  medulla  obloogm 
18  probably  always  m  a  condition  of  hyperemia  ;  and  this  state,  ii 
Schroeder  van  der  Kolk  has  very  conclusively  shown,  is  mainly  in  thf 
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e^ane  of  the  roots  of  the  hypoglossal  nerve.  The  intermissions  he- 
t'.?ceti  the  attacks  are  ingeniously  explained  by  the  same  able  observer, 
by  likeniug  the  cells  of  the  medulla  oblongata  to  l^eydcn-jars  charged 
with  electricity,  or  to  the  oloctrical  organs  uf  the  conger-eel  Rnd  tor- 
{)edo.  After  beiug  discharged,  time  is  necessary  for  the  reaccumula- 
tion  of  sufficient  electricity  to  discharge  them  again  ;  and,  when  the 
o&Us  of  the  medulla  have  once  discharged  themselvea  in  an  epileptic 
ooorulsion,  a  period  must  elapse  before  another  access  can  take  place. 

Nothnagel  *  believes  that  the  pons  Varolii  and  the  medulla  oblonga- 
ta are  the  seat  of  epilepsy,  and  that  it  is  in  these  centres  that  we  arc 
to  look  for  the  anatomical  changes.  Although,  as  his  own  experiments 
as  well  as  those  of  Hitzig  show  that  epilepsy  may  be  produced  by  irri- 
tation of  the  cortical  substance  of  the  brain,  the  fact  only  proTos 
that  such  irritation  is  an  exciting  cause,  and  is  no  more  to  be  regardofl 
as  indicating  the  cortex  as  the  seat  of  the  disease  than  the  fact  that 
ixritation  of  the  sciatic  nerN'e,  followed  by  epilepsy,  indicates  that  part 
of  the  nervous  system  as  containing  the  essential  lesion. 
^  The  foregoing  remarks  apply  in  the  main  to  that  form  of  epileptic 
re  characterized  by  convuli*ion.  In  the  imperfectly -developed  at- 
tacks the  implication  of  the  medulla  oblongata  must  be  very  slight,  the 
hemispheres  beiug  the  organs  maijily  affected,  and  the  condition  bring 
•ometimes  anemic,  at  others  hypenemic. 

It  must  not  be  supposed,  from  whict  has  been  said,  that  sLmple  cere- 
bral aoamiia  and  simple  cerebral  congestion,  attended  with  epileptifonn 
ooDvulaiona,  are  identical  with  the  aniemia  and  congestion  of  epilepsy. 
This  diaease  is  cerebral  anfcniia  or  congestion  with  another  element, 
the  exact  nature  of  which  we  do  not  understand,  bat  which  is  certainly 
of  Buoh  a  character  as  to  constitute  the  main  differential  point  between 
einlepsy  and  any  other  affection. 

A  chapter  on  epilepsy  would  be  manifestly  incomplete  without  a 
■latetDent  of  the  views  held  by  Dr.  Hughlings  Jackson  *  reUtive  to  its 
pathology  and  natural  history.  According  to  this  eminent  authority 
thoae  parta  of  the  body  suffer  first  and  most,  from  convulsions  or  other 
nanifestationa  of  the  disease,  which  are  most  frequently  brought  into 
T<llitioiial  action,  am]  those  parts  least  which  are  most  automatic  in 
Iheir  operation. 

Thus  he  says,  in  a  paper  published  in  the  LafkceU  February  1^1873: 

** There  are  three  parts  where  fits  of  this  group  moaily  begin  :  (I) 
in  the  hand  ;  (2)  in  the  face,  or  tongue,  or  both  ;  (S)  in  the  foot.  In 
athcr  words,  they  usually  begin  in  those  parts  of  one  aide  of  the  body 
which  luive  the  most  voluntary  use.     The  order  of  frequency  in  which 

*  *'  Rpilepaia,"  ia  ZieoiMm's  **  Hiiidbach  dtr  tpeeielleo   Fstbologls  und  Tlisnpliv** 
svAUUr  BukI,  **  Kfaakli«il«ii  dea  N«rTCDS7«laM^*<  11.,  «wdt«r  8Klft«,  pp,  100,  H  m^. 
'**0n  Um  Aaatoaiiciil  Phy^ioJogloal  and  P^thoMMl  lDvesi%«lioa  of  Kpilaptfaat** 
t4in«tk  Asylum  Mvdioal  R^poH4/'  vol  ili..  187a,  p^  SU, 


OERBBRO-SPINAL  DlSEASKa 


parts  suffer  illustrates  the  same  law,  I  mean  tbat  fit! 
hand  are  commouest ;  next  in  frequeuoy  are  those  wj 
face  or  tongue,  and  rarest  are  those  which  begin  in  tl 
Is  seen  in  details.  When  the  fit  begins  In  the  hand 
and  thumb  are  usually  the  digits  iirst  seized ;  wbei 
Bide  of  the  cheek  is  first  in  spasm  ;  when  in  the  foot, 
the  great-toe," 

As  Dr.  Jackson  says,  the  spasm  "  prefers,"  so  to  s; 
those  parts  which  have  the  most  voluntary  uses  j  ii 
those  parts  which  have  the  more  leading,  independ< 
varied  movements  ]  in  other  words  stOl,  in  those  part 
of  which  are  last  acquired^ — "  educated*"  Physiologi 
part,  the  hand,  for  instance,  is  one  which  has  the  g 
differ&RJt  movements  at  the  greater  number  of  difTereii 
is,  the  more  "  varied "  uses.  An  automatic  part,  the 
pie,  is  one  which  has  the  greater  nunibur  of  similar  n 
greater  number  of  equal  intervals ;  shortly,  the  moi 
Hence,  convulsions  which  begin  in  the  hand  usually  be 
and  index-finger^ — in  the  most  voluntary  parts  of  the  1 

An  epileptic  paroxysm  is  a  sudden,  excessive,  an< 
of  gray  matter  of  some  part  of  the  brain.  Instead  < 
force  gradually  and  regularly,  it  explodes  it,  as  it  w«W 
ter  vdiich  is  the  seat  of  a  **  discharging  lesion  "  is  in  i 
normal  state  of  nutrition,  and  hence  is  permanently  i 
tion.  Thus  a  first  fit  is  a  discharge  of  a  part  which  ] 
before  been  in  a  state  of  mal-nutrition.  And  a  still  fu 
that  such  **  causes  '*  of  epilepsy  as  fright  are  only  d< 
of  the  first  explosion. 

In  regard  to  this  latter  point,  I  am  entirely  in 
son.     We  frequently  see  cases  of  epilepsy  which, 
ginally  caused  by  a  mental  shock  of  some  kind. 
in  reality   the  primary   cause  there  sliould  be  no  sul 
seizures.     With  the  cessation  of  the  cause  the  efToo*:  s 
the  contrary,  we  find  that  after  some  time,  generally 
of  itself   is   sufficient   to   show  that   the  continuanoi 
the  initial  convulsion,  a  second  occurs,  and   then,  ui 
terval,  a  third,  and  so  on.     It  is  very  evident  thi 
the  cause  the  fits  would  be  more  frequent  at 
quently. 

But  to  return  to  Dr.  Jackson's  views  :  "  Epilej 
grouping  of  sjrmptoms  occurring  occasionally  ;  it  is  a 
of  nervous  symptom  or  group  of  symptoms  occurring 
local  discharge,  whether  the   discharge  puts  musoles 
not — that  is,  whether  there  be  a  convulsion  or  not  mi 
the  definition,     A  paroxysm  of  subjective  sensati( 
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Bj  AS  much  as  is  a  paroxysm  of  coiiYulsioD ;  each  is  the  result  of 
•udclen  local  discharge  of  gray  matter* 

*'  It  Joes  not  matter  for  the  definition  whether  there  be  loss  of  con- 
sciousness or  not ;  loss  of  consciousness  is  a  fundamental  thing  in  moat 
of  the  accepted  definitions.     If  there  be  no  loss  of  consciousness  there 
t%  according  to  most  physicians,  not  epilepsy,  and  the  lemi  'epilepti- 
form '  is  used.    But,  even  when  using  the  tenn  epilepsy  in  the  ordinary 
^   aenae  of  the  won!,  the  separation  into  cases  where  there  is,  and  where 
H  there  is  not  loss  of  consciousness,  has  no  physiological  warrant.     It  it 
^^^l^l^itrary  distinction  of  psychological  parentage*     Loss  of  conscious- 
^^VH'Ib  not  an  utterly  diFercnt  thing  from  other  symptoms.     It  is  not 
to  be  spoken  of  as  an  epiphenomenon  or  as  a  complication.     Conscious- 
vmaa  has  of  course  anatomical  subj$trata  as  much  as  speaking  has.     The 
•ttnaoii'tiiotor  processes  concerned  in  consciousneaa  are  only  in  degree 
H  dllferent  from  others.     They  are  the  most  special  of  all  special  nervout 
■    processes,  the  series  evolved  out  of  all  other  (lower)  series, 

*'  To  lose  consciousness  is  to  lose  tfie  uie  of  the  moH  special  of  aM 

t  nervous  processes  whatsoever.  If  those  parts  of  the  brabi  be  Grst  af» 
fcctcd  by  strong  discharge  where  the  most  special  of  all  nervoua  pto- 
ceeses  Uei,  there  wiU  be  loss  of  consciousness  al  the  ifuUeU  If  prooeasea 
of  subordinate  series  be  discharged,  loss  of  oonsciousncsR,  of  course, 
occurs  later.  B^or  example,  in  cases  of  convulsions  beginning  in  the 
luLQd,  consciousness  is  in  most  oaaes  lost  as  soon  as  or  just  before  the 
leg  is  reached  by  the  spasm.  In  these  cases  the  internal  process  will 
Ue  that  consciousness  is  lost  as  soon  as  the  most  special  of  all  prooeases 
mre  reached  by  the  interuul  discharge  (or  since  the  sensori-motor  pro- 
Ceases  underlying  consciousness  are  evolved  out  of  lower  series),  when 
mm  large  a  quantity  of  a  subordinate  yet  important  series  is  put  koru  de 
ccmbai.  But,  of  ooorse,  one  does  not  locate  consciousness  so  geograph- 
ieeUy  as  the  mere  words  we  must  use  seem  to  imply.  If  a  patient  snd* 
dealy  loses,  by  any  process,  the  use  of  any  lar^  pari  of  either  of  the 

►  two  highcBi  divisions  of  the  nervous  system,  ho  will  lose  consciousness. 
**  The  following  are  epilepsies  : 
**  (1)  A  sudden  and  temporar}*  stench  in  the  nose,  with  transient 
UfiOOQSciouaness  ;  {t)  a  sudden  and  temporary  dovolopmont  of  bitie 
risioD  ;  (3)  spasm  of  the  right  side  of  the  face  with  stoppage  of  speech; 
(4)  tingling  of  the  index-finger  and  thumb,  followed  by  spasm  of  the 
hand  and  forearm  ;  (5)  a  convulsion  almost  immediately  uoiveraal,  with 
immediate  loss  of  consciousness  ;  (6)  certain  Tertiginous  attacks. 

**  All  these  six  seizures  are  alike,  in  that  each  results  from  an  ooce* 
sionaj  and  excessive  discharge  of  unstable  gray  matter.     This  is  the 
one  functional  alteration  of  nerve-tissue  underlying  the  different  phe- 
'       iiomona,** 

H         Dr.  Jackson  then  goea  on  to  state  that  though  these  six  kinds  of 
H  MBnna  are  alike  phjnolofuwMy,  they  are  very  unlike  aoatomicallj. 
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That  isy  that  the  seat  of  the  diBcbargiiig  lesion  ls  different  for  Ofti 
and  he  urgea  that  the  efforts  of  physicians  should  be  directed  to 
discovery  of  this  scat  from  a  consideration  of  the  character  and  locali- 
zation of  the  manifestation.  In  a  "  destroying  lesion,"  suchj  for  in- 
stance, as  is  produced  by  cerebral  hscraorrhsge,  the  scientific  phystcian 
endeavoi-a,  by  a  careful  study  of  the  phenomena,  to  determine  the  situa- 
tion of  the  injury,  but  in  cases  of  spasm  the  inquiries  rarely  relate  to 
anything  mora  than  an  attempt  to  ascertain  the  character  of  the  ec 
pulsion.     That  this  is  true  is  not  to  be  doubted. 

Further,  Dr.  Jackson  asserts  that  by  comparing  the  phononicna 
duced  by  a  '*  destroying  lesion  "  with  those  which  result  from  a  **  din- 
charging  lesion,'*  we  obtain  very  important  data  for  further  oompansoa. 
Thus,  taking  the  left  corpus  striatum  as  the  seat  of  the  first  or  slight' 
eat  degree  of  alteration,  and  then  of  the  second  or  severer  form,  and 
HfQ  have  : 

FtRflT  DRaaER. 
(Xrpttx  Striatum  Pah^,  Corpus  Siriatttm  BpiUptif. 

Mouth  turns  to  left.  Mouth  drawn  to  rigbL 

Right  nrin  paralyzed.  Bight  arm  convulsed. 

Right  leg  pAxaJysed.  Right  tvg  conrulBdd, 


Oorpm  Striatum  PaUtf, 
Beftd  tumi  to  left. 
Two  eyes  twra  to  left. 
Face  turiu  to  left. 
Trunk- iiiuaclea  weaker  on  right 
Ario  and  leg  paralyzed  on  right. 


SaootrD  DtGRUc. 

Corput  Briaittm  Kpittpt^, 
Head  drawn  to  right. 
Two  eyes  draws  lo  right. 
Face  drawn  to  right 
Truuk'inuscles  in  spasm  oa  right  (f). 
Arm  and  leg  in  Bpasm  oo  rigbt* 


But  as  there  is  a  still  higher  degree  of  "  destroying  lesion,"  so  there 
18  a  graver  form  of  "discharging  lesion."  In  the  one  the  corpus  stri* 
atum  of  one  side  may  be  so  injured  as  to  produce  paralysis  of  both 
sides  of  the  body.  In  the  other  a  convulsion  may  originate  in  the 
hand  of  one  side,  pass  over  to  the  opposite  side  of  the  body^  and  be^ 
come  general 

This  is  a  brief  statement  of  Dr.  Hughlinga  Jackson's  views  on  tJi 
pathology  of  epilepsy.  Perhaps  it  would  be  too  much  to  say  that  thej 
should  bo  adopted  in  their  entirety,  but,  that  they  are  in  great  part 
reot,  every  physician  who  has  seen  much  of  the  very  important 
to  which  they  relate  will  readily  admit.  The  point  in  regard  to  which 
I  should  be  most  disposed  to  differ  with  him  is  that  in  which  be 
aweepingly,  in  my  opinion,  classes  all  **  occasional,  sudden,  e:xcesai 
rapid  and  local,  sensorial  or  motor  phenomena  '*  as  epileptic,  ThoSi  I 
am  quite  sure  I  have  repeatedly  witnessed  **  tingling  of  the  index-fin' 
ger  and  thumb,  followed  by  spasm  of  the  hand  and  forearm,*^  r««ull 
from  injury  of  the  eccentno  nervous  system,  from  pressure  on,  or  other 
injury  of,  the  brachial  plexus,  for  instance.     Now,  although  such  leaion 
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may,  under  certain  circumstances,  produce  such  intra-tiranial  dUordef 
as  eventually  to  cause  epilepsy,  knowing  what  we  do  of  the  functions 
of  the  nerves  and  the  effects  of  injuries  to  their  trunks,  we  need  not 
go  80  far  as  the  gray  matter  for  an  explanation  of  the  phenomena.  Ex* 
periments  on  animals — and  indeed  as  I  have  repeatedly  witnessed  in  the 
human  subject — show  us  that,  even  when  a  nerve-lrunk  is  divided,  irri- 
tation of  its  peripheral  extremity  will  g-ivo  rise  to  just  such  plienomena 
as  Dr.  Jackson  calls  epileptic,  except  in  the  one  point — not  an  essential 
one — of  *•  tingling."  In  a  patient  whom  I  saw  in  the  Presbyterian 
Hospital  a  year  or  so  ago,  in  the  service  of  Dr.  Post,  the  median  nerve 
was  exposed  for  the  space  of  over  two  inches,  and  when  it  was  touched 
with  a  probe  or  the  finger,  tingling  in  the  skin  below  and  spasm  of  the 
muscles  of  the  foreann  were  at  ouce  produced* 

In  the  present  state  of  our  knowledge  it  appears  to  me  better  to 
regard  no  spasm  as  epileptic,  which  is  not  accompanied  with  losS|  or  at 
least  disturbance  of  consciousness.  The  experiments  of  Hitzig,  Fer- 
rier,  and  others,  certainly  throw  a  great  deal  of  light  on  the  nature  of 
the  epileptic  phenomena,  and  give  great  support  to  many  of  Dr.  Jack- 
soQ^s  ar^ments  ;  but  they  also  show  us  that  irritation  of  the  gray 
matter  of  the  brain  will  cause  spusnis,  which,  though  partaking  to  a 
iaperticial  examination  of  the  character  of  epilepsy,  are  clearly  not  this 
diaease,  even  aa  Dr,  Jackson  regards  it.  It  is  true  that  such  irritation 
repeatedly  made  will  in  time  so  alter  the  properties  of  the  gray  matter 
aa  to  lead  to  the  pruduction  of  spontaneous  spasms,  which  may  be  epi- 
leptic, but  that  is  quite  a  diCTerent  thing. 

The  experiments  made  by  Dr,  Roberts  Barlholow  '  on  a  patient 
under  his  charge,  in  the  Good  Samaritan  Hospital  in  Cincinnati,  show 
that  both  disorders  of  sensibility  and  spasm  are  produced  in  the  human 
aubject  by  irritation  of  the  gray  matter  of  the  cerebral  oonvolutiona  j 
but  in  this  oaao  the  phenomena  disappeared  as  soon  as  the  irritation 
iMMLicd,  Such  transient  results,  clearly  and  distinctly  due  t^  an  irrita- 
tioii  of  the  gray  matter,  may  be  epileptiform,  but  to  my  mind  they  are 
not  epileptic. 

But  quite  recently  Hitxlg  *  baa  succeeded  in  producing  tnir  epilepay 
in  animals  by  irritating  the  cortical  centres  ;  after  a  shurtur  or  longnr 
period — a  day  to  five  or  six  weeks — apontaneoua,  well-oharaoterized 
epileptic  convulsions  ensued,  llie  importanoe  of  such  observations  aa 
UKmo  of  Bartholow  and  Hitzig  can  scarcely  be  over-oat imatod. 

Brown-Soquard  has  shown  that  epDepsy  may  be  caused  by  irritation 
of  the  peripheral  nervous  system,  and  it  is  quite  certain  that  the  tin< 
gling  and  spasm  of  the  hand,  which  are  at  first  perhapa  only  duo  to  eo* 
eentrio  leaiona  or  derangements,  may  result  in  epilepsy. 

A  ease  is  now  under  my  charge — a  young  gentleman  from  Norib 

)  Amtncan  Journal  of  ih$  JMM  QAwmtm^  vlpril,  1B?4. 
•  **  UatcTBUchaagita  Uibar  Osa  Oebirn/*  Bertin,  Wl\^  p.  371. 


T12 


iRO-SPINAL  DISEASKS. 


Carolitia,  whom  I  saw  first  over  two  years  since.  At  that  time  it  waa 
only  necessary  to  touch  the  left  side  of  his  neck,  over  the  middle  i\M 
of  the  stemo-mastotd  muscle^  to  induce  spasm  of  the  musclea  of  the 
neck,  shoolder,  and  face,  on  the  same  side,  uoaccompanied  by  loss  o( 
consciousness.  This  condition  had  apparently  been  induced  in  the  first 
instance  by  his  wearing  a  high  shirt^collar,  and  in  the  beginning  ood< 
eiated  of  nothing^  more  than  a  slight  twitching  of  the  muscles  at  the 
left  angle  of  the  mouth.  Probably',  if  he  had  then  ceased  wearing  that 
kind  of  collar,  the  excessive  hypenesthesia  of  the  eccentric  nerve* 
would  have  spontaneously  ceased.  As  it  was,  an  increase  of  all  tb« 
phenomena  took  place;  and  finally,  the  least  touch,  even  tliat  of  a 
camel's-hair  pencil  or  a  current  of  air,  was  sufficient  to  induce  a  spasiii. 
Blistering,  ciiuterization,  and  all  kinds  of  local  auiesthetics,  were  tried 
in  vain,  but  eventually  they  ceased  under  the  use  of  larg^  doses  of  th« 
bromide  of  sodium.  But  during  all  this  time,  unless  an  irritatiaD  of 
some  kind — the  lighter  the  more  powerful,  for  strong  pressure  was  not 
an  efBcicnt  agent — there  were  no  spasms.  That  such  a  condition  wu 
evidence  of  a  strong  epileptoid  tendency  I  did  not  doubt,  and  my  (cat* 
bodings  of  the  ultimate  result  were  fulfiUed,  for  after  the  lapse  of  about 
two  years  he  returned  to  rae  with  no  hyperaesthaia  of  the  skin  of  hii 
neck,  but  with  occasional  fully*dcveloped  epileptic  paroxysms,  forwhidi 
he  ia  now  under  treatment.  Inquiry,  however,  showed  that  they  we» 
the  result  of  hite  hours  and  indiscretions  in  diet,  and  that  appArenllj 
they  bad  no  connection  with  the  former  series  of  attacks. 

Relative  to  this  subject  of  convulsion  without  loss  of  consciouaniMi 
but  appearing  paroxysmally,  I  shall  have  some  remarks  to  moJce  in  the 
next  chapter,  under  the  head  of  "  Convulsive  Tremor." 

It  has  been  urged  by  some  writers  that  migraine  is  a  modified  epi* 
lepsy.  Dr.  Hugblings  Jackson  would  certainly  regard  such  ca-^es  ts 
those  of  Sir  John  Herschel,  the  astronomer-royal,  the  late  Sir  C,  Wheat- 
stone,  Dr.  Hubert  Airy,  and,  going  farther  back,  those  of  Dr.  Parry 
and  Dr,  Wolla8ton,  as  genuine  epilepsy,  Dr,  Latham,*  in  his  very  in* 
struct! ve  little  book,  from  w^hicb  I  cite  these  examples,  quotes  as  fol- 
lows Sir  John  Herschel's  account  of  the  phenomena  obson'ed  in  hii 
own  case,  in  which  there  were  present  in  his  field  of  vision  iire^^iiltr 
fortificaiion-liko  figures,  the  margins  of  which  were  colored  ; 

*'In  one  attack  in  myself,  which  occurred  while  I  was  conversing 
with  an  acquaintance,  I  soon  became  painfully  sensible  that  I  had  not 
the  usual  command  of  speech  ;  that  my  memory  failed  so  much  that  1 
did  not  know  what  I  had  said  or  had  attempted  to  say,  and  that  I  might 
be  talking  to  another." 

Dr,  Airy,  who  has  also  described  his  own  case,  says  : 

"Sometimes  the  speech  is  alTected,  and  the  memory  at  the 


'  "  On  NenrouB  or  Sick  Headaeh'i/'  Cambridge  (EDgluid),  1878,  ^  10 ;  alM,  P^i^ 
wnphieal  Magazine,  vol.  xxx.,  p.  21. 
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time.  On  one  occasion  Uie  moatb  was  seen  to  be  drawn  to  on« 
side.^ 

In  a  young  female  who  c-arae  under  Dr.  Latham's  observaHon,  and 
who  bad  colored  spectra,  thorc  was  a  tingling  of  th©  arm  and  the 
aide  of  the  tongue,  and  on  the  same  side  with  the  spectra.  Her  sister 
and  father  were  affected  in  prcciEely  the  same  way*  In  another  case 
the  patient  complained  of  a  feeling  of  pinching  and  scratching  on  that 
aide  of  the  face  corresponding  with  the  glimmering. 

In  most  of  theae  cases  these  spectra  and  sensations  were  followed 
by  headache  of  severe  character,  attended  with  nausea  and  vomiting. 

But,  notwithstanding  the  resemblance  to  epilepsy  which  all  these 
phenomena  of  migraine  suggest.  Dr.  Latham  asserts  that  it  difftitra 
widely  from  that  terrible  disorder  in  that  it  never  threatens  life,  is 
never  associated  with  unconsciousness,  and  that  he  has  never  known 
it  to  pass  into  epilepsy.  On  the  contrary,  with  advancing  age  the  at- 
tacks, as  a  rule,  become  much  less  frequent.  ITiey  cease  generally  after 
fifty  or  aixty,  and  in  women,  not  uncommonly,  at  the  change  of  life. 

Dr  Latham  holrls  the  view  that  migraine  is  an  affection  of  the  sym* 
pathetic  system;  that  the  ocular  spectra  are  the  result  of  an  aneemio 
condition  of  the  brain  due  to  a  tonic  contraction  of  the  arteriea;  and 
that  the  pain  which  subsequently  appears  is  the  result  of  arterial  relax- 
ation and  consequent  cerebral  congestion. 

In  his  most  thorough  and  valuable  work  Dr.  Liveing*  discusses  the 
whole  subject  of  migraine  in  all  its  relations;  and,  while  admitting  with 
Biarsliall  Hall,  Sieveking  and  others  that  very  intimate  relations  exiat 
between  sick-headache  and  epilepsy,  and  adducing  several  examples  in 
which  epilepsy  lias  occurred  to  persons  who  were  in  previous  years  sub- 
ject to  the  former  affection,  nevertheless  regards  such  occurrences  aa 
quite  exceptional,  and  as  instances  only  of  that  occasional  metamor- 
phoais  of  neuroscis  so  often  witnessed. 

lliat  migraine  is  an  affeetion  of  the  vaso-motor  system  is  renden^d 
▼ety  probable  by  the  obsorvationa  of  Mtlllendorff,*  who  reaches  the  oon- 
cluaton  that  it  is  the  consequence  of  arterial  hypencmia.  He  found 
that  ophthalmosco[>ic  examination  of  tho  eye  of  tlie  affcctM  side  r9> 
▼ealed  the  exi.stoncc  of  dilatation  of  th^  arteria  c«ntralia  retimt.*  aa  well 
aa  of  the  choroidal  veaaela  and  of  a  bright-ac^rlet  color  of  the  fundus, 
while  on  the  other  aide  the  vesaels  were  normal,  and  the  fundus,  of  it* 
twajd  dark-rod  color. 

Thia  theory  is  arlapt(*d  by  Dr.  Brrgcn*  in  a  n^cent  elaborate  pap^, 
li  k  Ibe  very  opposite  to  that  proposed  by  Dr.  Bois-Heymond,  aoeord* 

*  **Oii  Hcfrim,  Sick-hciid»che,  tnd  tome  Alllad  Dtaorden,  a  ContHbuUoa  In  tba  Pa^ 
iMocjarXerveiloims,'*  Loadou,  187S. 

*  '*  tJtbtr  Ooakmnii,**  ArthiP, /(tr  pathoiofUeht  Jaotomlf,  Buid  xl,  p,  S85. 

*  *'  Od  tlie  P«tho>gcno«iB  of  ITeniicninbL,"  tnuslatloa  from  the  Germsn  bjr  Dr.  H. 
Oiadk^  la  Ihfi  Chica^  Joumat  of  AVvow  mnd  Mmt^  JHttam,  vol  L,  187i,  p.  806. 
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ing  to  which  migraine  is  due  to  a  tetanic  contraction  of  the  corobi 
arteries.     Neither  of  these  authors  regards  migraine  as  a  form  of  epi- 
lepsy. 

My  experience  with  sick-headache  has  been  quite  extensive.  I  have 
frequently  witnessed  cases  in  which  there  were  chromatic  ocular  spectia 
such  as  tliose  described  by  Latham,  Sieveking,  and  others,  hut  I  hav<i 
never  perceived  anything  more  in  the  most  marked  forms  of  the  affoo* 
tion  than  a  resemblance  to  some  of  the  phenomena  of  the  epileptio 
attack,  One  very  noticeable  difference  is  as  regards  the  effect  upon 
the  mind.  In  epilepsy  the  slightest  and  most  transient  seizures  geD6^ 
ally  impair,  after  a  time,  the  mental  faculties,  especial!}*  tb©  memory, 
while  in  migraine,  no  matter  how  severe  or  how  frequent  may  be  tbi 
attacks,  the  mind  in  all  its  parts  retains  its  full  vigor. 

In  an  interesting  lecture  on  the  pathology  of  epilepsy.  Dr.  J.  & 
Jewell,'  of  Chicago,  expresses  the  opinion  that  the  phenonieoa  of  an 
attack  are  due  in  the  first  instance  to  a  spasm  of  the  cerebral  veaseli  by 
which  anaemia  is  produced,  which  in  its  turn  causes  unconsciousness,  and 
that  the  relaxation  of  the  spasm  causes  cerebral  congestion,  the  itnm^ 
diate  consequence  of  which  is  convulsion  of  the  voluntary  muscle 
This  congestion,  he  believes,  is  mainly  seated  in  the  medulla  oblongatt, 
or  at  least  that  it  is  the  congestion  of  this  part  of  the  encephalic  idmsb 
that  produces  the  convulsi^^e  movements.  The  starting-point  in  th»< 
pathology  of  the  disease  would  therefore  bo  in  the  vaso-motor  system. 

This  theory  is  similar  to^ — in  many  respects  identical  with^ — ^that  pro- 
pounded in  the  former  editions  of  this  work  and  given  at  the  beginning 
of  the  present  remarks.  It  is  very  obvious  to  my  mind  that  epilepsy  is 
something  more  than  the  result  of  a  discharging  lesion  of  gray  matter, 
and,  as  I  have  said,  I  cannot  accept  the  view  that  all  such  disohacgei 
are  epilepsy. 

Treatment, — The  treatment  of  epilepsy  rej&ta  almost  solely  on  ex- 
perience. To  attempt  the  consideration  of  all  the  means  whieb  have 
been  employed  would  be  a  fruitless  task,  even  though  it  were  potable. 
I  shall  therefore  content  myself  with  detailing  the  measures  which  1 
have  found  most  useful. 

Among  medical  remedies  the  bn>mide8  stand  preeminent,  and  should 
be  thoroughly  tried  first  in  every  case.  The  bromide  of  potaasiam, 
Bodlmn,  or  calcium,  may  be  used*  Of  these  the  bromide  of  aodiuiii  it 
the  most  advantageous  in  the  majority  of  cases.  Its  taste — that  d 
common  salt — is  not  unpleasant,  and  it  agrees  better  with  the  digestiv<» 
system  than  the  potassium  compound.  The  bromide  of  calcium  dfr^ 
ranges  the  system  still  less,  but  its  taste  is  not  so  pleasant,  and  it  ib 
much  more  expensive.     Wliichever  one  is  preferred,  the  doao  for  v 

'  **  Pntliology  of  EpHq>aj,"  Chieoffo  Journal  of  Jitrwyut  and  Mmt^  PJttm-w,  fbl  a, 

187B,  p.  I. 
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adult  in  ordinarj  oases  and  in  the  beginning  of  the  treatment  is  fi fleet j* 
grmioa  three  times  a  day  in  solution. 

It  must  be  clearly  understood  that  tlie  bromide,  if  successful  in  ar- 
resting the  convulsions,  must  be  taken  for  a  long  time,  in  order  to 
ittcreaae  the  probability  of  a  cure.  I  neTor  discontinue  it  under  two 
y0M«,  and  sometimes  persevere  with  it  still  longer,  if  in  the  mean  tinio 
there  have  been  attacks  of  vertigo,  auns,  or  other  epilcptoid  nianifesta" 
tions. 

After  the  initial  doses  have  been  given  for  about  two  months,  if 
there  are  no  symptoms  indicating  extreme  bromism,  or  if  there  has  been 
no  paroxysm,  I  increase  the  doses  by  one-half.  If  there  have  been 
paroxysms  in  the  mean  time,  I  increase  one-half  after  each  paroxysm, 
until  they  are  arrested,  or  untO  I  am  satisfied  that  the  bromide  is  inelB- 
oaoious  or  injurious.  I  have  sometimes  been  oompclled  to  carry  it  to 
the  extent  of  nearly  two  hundred  grains  a  day,  and  to  continue  it  at 
that  quantity  for  eight  or  ten  days.  When  the  system  is  thoroughly 
under  the  influence  of  the  remedy  and  the  convulsions  have  ceased,  the 
may  be  reduced;  bat  they  should  not  be  discontinued. 

The  bromides  are  less  efBoacious  in  the  nocturnal  variety  of  eptlep- 

^tio  seizuTi?s,  and  in  those  which  consist  mainly  of  loss  of  consciousness^ 

than  in  the  diurnal  and  strongly  convulsive  kinds.     In  the  former, 

HometimeS)  thoy  increase  the  number  and  severity  of  the  attacks,  and 

'n  such  CAses  should  of  course  be  at  once  discontinued. 

A  point  connected  with  their  action  must  not  be  overlooked,  and 
(bat  is;,  the  oaohexia  which  so  generally  attends  their  administration  in 
Urge  doaes.  In  a  memoir,'  published  over  six  years  ago,  and  whioh  hiA 
hewi  citod  in  another  connection,  I  brought  forward  aeveral  caaea  in 
which  this  cachexia  had  been  produced,  rSreatly-increased  experienoe 
convinced  me  that,  though  in  general  it  never  causes  any  perma- 

tly  ill  effects,  frequently  great  constitutional  disturbance  is  iu- 
dttoed.  In  three  cases  large  carbuncles  were  caused,  in  a  few  I  have 
beea  obliged  to  suspend  for  a  time  the  admbistration  of  the  medicine, 
Mid  in  two  oases  death  resulted,  in  one  from  the  patient  taking  larger 
dceem  than  were  prescribed,  and  continuing  them  while  not  under  my 
innuediate  care,  and  in  the  other  from  the  supervention  of  pnt«umonia 
whDe  dnder  the  full  influence  of  the  remedy. 

But,  I  am  very  sure  that  the  bromic  cachexia  is  favorable  to  the  eradi* 
tSfttton  of  the  epileptic  tendency,  and  I  then*foro  endeavor  to  produce  it 
M  soon  as  possible.  It  ajipears  iu  many  coses  to  altf^r  the  whole  orgao- 
IMD  of  the  patient  to  such  an  exteot  as  to  leave  him,  when  it  disap- 
pears, with  his  nutritive  processes  and  his  proolivitiea  so  modified  that 
ipilefltiy  is  no  longer  possible.  The  physician  will  require  aU  his  finn- 
liait  *od  courage  to  persevere  in  those  cases  in  which  the  bromism  w 

^  **0n  tome  of  lli«  EllMa  of  the  Brecnide  ef  PoUMiam  when  adniinistervd  In  Lufs 
DosMk*"  Jiumat  0/  Pi^hOsffiMi  MtSeim,  January,  1869,  p.  40. 
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'aid  not  yield  unless  the  phenomena  m  80  inteose 
the  patient  so  g-reatly  reduced  ais  to  excite  his 

icative  of  brouiisni  will  be  ^ven  further  on  under 
lons  of  the  nervous  system.  It  may  be,  however, 
in  the  peculiar  faculty  possessed  by  the  bromito 
^^^ei^emng  the  reflex  excitability  of  the  pharynx  we  have  a  ready 
means  of  ascertaining  the  extent  to  which  the  system  is  under  the  ac- 
tion of  the  remedy.  If  the  handle  of  a  spoon  be  pressed  gently  against 
the  posterior  wall  of  the  pharynx  of  a  healthy  person,  slight  nausea  and 
efforts  to  vomit  are  at  once  excited ;  but,  if  such  a  person  be  subse- 
quently brought  fully  under  the  influence  of  any  on©  of  the  broi 
the  ijTitability  of  that  part  is  destroyed,  so  that  nausea  or  vomitin| 
no  longer  excited  by  pressure, 

Herpin  *  several  years  ago  ctillod  attention  to  the  salts  of  zinc  in 
treatment  of  epilepsy.  He  preferred  the  oxide,  and  for  a  long  time  I 
made  extensive  use  of  this  preparation  in  the  treatment  of  the  diaeaM 
in  question.  Latterly,  however,  I  have  used  the  lactate,  and  still 
recently  the  bromide,  with  very  definitely  beneficial  results.  It  is 
administered  in  the  form  of  a  sirup — ray  formula  is  :  IJ ,  Zlnci  broi 
3  j  ;  syrupus  simplicis,  3  j,  M.  ft.  sol.— which  may  be  given  in  doses  of 
tan  drops  gradually  increased  to  thirty  or  more  three  times  a  day.  It 
should  he  given  largely  diluted,  as  being  the  less  apt  to  excite  nai 

In  several  cases  the  broraide  of  zinc  has  proved  exceedingly 
cious  thus  far  in  arresting  the  paroxysms  where  other  bromides  hid 
failed.  Bromism  is  not  an  attendant  on  its  administration,  and  yet  it 
Is  quite  probable  that  the  bromine  of  the  compound  exorcises  ooosid- 
erable  curative  influence.  I  have  given  it  as  long  a  time  us  six  montlif 
consecutively  without  producing  cachexia,  and  to  the  extent  in 
oases  of  forty  grains  a  day. 

A  troublesome  feature  which  often  attends  the  admimsTraTion  of 
bromides — except  the  zinc  compound — is  the  cutaneous  eruptioBr 
Arsenic  has  been  said  to  obviate  the  tendency  to  this  complication,  sod 
to  cure  it  where  already  present.  In  a  few  cases  I  have  seen  tho  usoof 
the  drug — four  or  five  drops  of  Fowler's  solution  with  each  dose  oi  tlio 
bromide — prove  serviceable  ;  but  in  the  majority  of  cases  it  !ias  Ap- 
peared to  be  inefficacious.  Owing  to  the  supervention  of  carbi 
with  a  strong  predisposition  to  gangrene  of  the  skin,  I  hiiTe 
obliged  in  several  cases  to  discontinue  the  bromide  of  potassiuizi. 
caleium  compound  is,  I  think,  not  so  liable  as  those  of  potassloaii 
sodium,  or  ammonium,  to  cause  this  trouble. 

In  the  nocturnal  form  of  epilepsy  strychnia  is  sometimes  remarkably 

efficacious.     It  may  be  given  in  the  beginnbg  in  the  dose  of  the  tM^ 

tieth  of  a  grain  three  times  a  day  gradually  increased,     A  good  for 

1  "Bq  pruQOEClc  et  du  trait«ment  curatiTde  T^pUepeic,^*  P&rii,  ISfti. 
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mula  for  itg  adimnist ration  is:  IJ.  Strychnia  sulph.,  gr,  Ij;  aqua  dest.,  J  j* 
M.  fL  soL  Dose,  eight  drops  three  times  a  day  for  tho  first  two  wet-'ks, 
then  Dine  drops  for  the  next  two  weeks,  increasing  a  drop  every  two 
weeks  for  a  year,  and  perhaps  longer. 

Strychnia  is  also  said  to  be  useful  tu  epilepsy  of  stomaohal  origin, 
that  is,  eases  produced  by  gastric  derangement. 

The  nitrite  of  amyl,  first  proposed  and  used  in  epilepsy  by  Dr*  Weir 
Mitchell,  Lb  certainly  beneficial  in  arresting  the  paroxysm,  when  there 
is  an  aura  sufficiently  pronounced  and  slow  to  give  the  patient  the  time 
to  employ  it.  Five  to  ten  drops  may  be  inhaled  from  a  handkerchief 
with  safety,  and  generally  with  suocess.  As  there  is  generally  not  time 
to  pour  it  out,  tbU  quantity  should  always  be  kept  on  the  person  in  a 
gUat-fltoppered  vial  ready  for  use  at  a  moment's  notice.  Dr.  McBridc, 
of  this  city,  has  had  made  little  hollow  thin  glass  beads  containing  the 
proper  quantity  of  the  nitrite  of  amyl,  and  when  the  patient  experi* 
euces  the  warning,  one  of  these  is  crushed  in  a  handkerchief  and  the 
vapor  inhaled  through  the  moulh. 

Dt.  Crichton  Browne '  has  not  only  used  the  nitrite  of  amyl  in  pre- 
rentiog  individual  paroxysms,  but  has  given  it  with  advantage  with 
the  view  of  breaking  up  the  status  epiiepiicui — a  condition  in  which  the 
fit*  aoeceed  each  other  with  scarcely  an  intermission,  the  patient  being 
Btioonscious  during  such  intervals  as  occur.  The  reaults  of  his  expe- 
lieiice  are  such  as  to  convince  him  that  it  will  be  found  invaluable  in 
mvxy  cases,  not  only  in  postponing  the  paroxysm,  but  altogether  pre* 
venting  epileptic  seizures. 

It  may  be  stated  tliat  the  effect  of  the  nitrite  when  inhaled  b  to  ao- 
odente  the  action  of  the  hearty  to  make  the  fact?  red,  and  \o  aww  a 
feeling  of  fullness  in  the  head,  and  a  sensation  as  if  pins  and  needlefl 
sticking  into  the  skin  of  the  faee»  neok»  and  chest.  Tliese  phe- 
disappear  in  a  few  momenta. 

Within  the  last  few  years  I  have  usud  the  nitrite  uf  ;un>l  internally 
with,  in  some  cases,  decided  benefit.  It  nuiy  be  given  in  dut^eH  uf  from 
bslf  a  drop  up  to  three  or  four»  grndually  increased,  if  necessary,  and 
should  be  continued  for  a  long  time,  A  good  formula  is:  iJ,  Amyl 
nit.«  HE  x  ;  alcoholis,  itg  xc.  M.  ft,  sol.  I)oJ*e,  fnjui  five  to  twi'nly 
or  thirty  drops  a  day,  I  n»ually  begin  with  five  drops  on  a  lump  of 
sugar,  morning,  aftenioon,  and  bedtime,  increasing  the  doses  one  drop 
every  week  so  long  as  it  continues  to  control  the  dt^ase. 

Several  cases  of  epileptiform  seizures  clearly  due  to  syphllttir  in  fee- 
tiOD  hare  been  under  my  charge,  and  have  been  treated  with  benefit  by 
the  bromidefl  in  conjunction  with  the  iodide  of  potassiam*  In  five  of 
ottree  are  known  to  have  been  effected. 

As  regards  other  meilicinal  remedies  for  epilepsy,  I  have  but  little 
>  «XltHl»  of  Atnji  in  Ep[Wp«r,^  **  Wc*t  Bidiiig  LunAtk  JUjlum  Medical  Repoiis,** 
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to  say.  Bellarianna  bas  never  in  my  handfi  produced  the  least 
effect,  neitber  has  tbe  nitrate  of  silver,  nor  indigo,  nor  cotyledon 
bilicus,  nor  digitalis,  nor  any  of  the  salts  of  copper.  Tbe  fiame  may  be 
gaid  of  a  hundred  other  substances  less  favorably  known.  Hydrate  of 
chloral  in  three  cases  mitigated  the  frequency  of  the  paroxysms,  but 
only  for  a  short  time.  Calabar  bean  was  slightly  beneficial  m  one 
Borax,  after  a  very  full  trial,  absolutely  failed. 

But  the  whole  treatment  of  epilepsy  is  not  confined  to  drugs*  Sur 
gicnil  and  hygienic  measures  arc  often  iii  the  highest  degree  beneficial 
and  the  latter  should  be  brought  into  action  in  every  case. 

Of  the  surgical  means  the  excision  of  any  cicatrix  whicli,  by  enlAii* 
gling  a  nerve,  may  be  a  source  of  reflex  irritation,  is  occasional]  r  a  tue- 
ful  measure.  This  point  has  recently  been  brought  forward  in  an  int«^ 
esting  memoir  by  Dr.  F.  D.  Lente,'  in  connection  with  cicatrices  of  the 
scalp,  but  the  like  reasoning  and  action  are  applicable  to  cicatrioea  ea- 
isting  in  any  other  part  of  the  body  from  which  an  aura  appeart  to 
start. 

In  injuries  of  the  skull,  followed  by  epilepsy,  trephining  may  hf  of 
great  service.  It  has  been  aptly  said  that  no  blow  upon  the  head  is 
slight  enough  to  be  despised,  and,  so  far  as  epilepsy  is  conoemed,  thi* 
is  preeminently  true.  I  have,  during  the  past  five  years,  trephined 
twenty-three  times  for  epilepsy,  which  was  apparently  due  to  crmnial 
injuries.  In  seven  of  these  the  fits  ceased,  and  in  two  of  the  aevsn 
cases  there  was  neither  fracture  nor  depression.  Of  the  remainn^ 
sixteen  cases  there  was  no  cranial  injury  to  be  found  in  three  ;  and  ia 
thirteen,  though  there  was  such  injury,  the  operation  proved  nnsac- 
cossf  ul,  though  beneficial  results  in  lessening  the  frequency  of  the  at- 
tacks were  obtained  in  the  majority.  In  one  of  them  the  Btadid  tMrt 
recur  for  over  a  year. 

The  fact  that  in  two  of  tlie  successful  cases  no  fracture  or  dei 
was  found  is  a  strong  point  in  favor  of  Dr.  Lente's  view  that 
is  sometimes  the  result  of  a  cicatrix  of  the  scalp,  for,  in  botk,  the 
cisions  in  the  scalp,  as  in  all  the  others,  were  made  so  as  to  Indnde  iht 
scalp-wound. 

As  the  result  of  my  experience,  I  am  decidedly  of  the  opinion  that, 
in  all  cases  of  epilepsy  in  which  there  is  injury  of  the  akuU  oraoalp, 
trephining  or  excision  of  the  cicatrix  should  be  performed,  aa  may  be 
proper. 

In  some  cases  counter-irritation  to  the  nape  of  the  neck  ia  decidedJv 
beneficial.  It  may  consist  either  of  a  seton,  which  may  be  left  in  far 
several  months,  or  the  repeated  application  of  the  aotuail  cautery. 
Counter-irritatiou  ia  especially  indicated  in  those  oases  in  wltich*  the 

*  "Neuralgia  and  other  Neuroses  ari^ii^g  from  GicatriccR  of  the  Scalp,  and  tbdrSfeift 
cal  Treatment,"  *^  TraDsactiooB  of  the  Americoa  Neurological  AaMMsiatioii,**  voL  L^Kiv 
York,  1876,  p.  167. 
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CongQO  is  bittern,  and  mstances  in  which  internal  retnedica  have  failed 
tiU  they  were  supplemented  by  this  means  are  not  uncommon. 

The  hygienic  management  of  the  patient  is  important.  A  large  por* 
tion  of  the  day  should  be  passed  in  the  open  air;  bodily  exercise  should 
be  regular,  but  not  excessive;  the  food  should  be  nutritious,  but  neither 
exciting  nor  indigestible.  The  importance  of  avoiding  every  aliment- 
mry  substance,  calculated  to  cause  gastric  or  intestinal  irritation,  cannot 
be  ovcr-esti mated.  I  have  frequently  seen  paroxysms  directly  caused 
by  nuts,  dried  fruits,  pastry,  heavy  and  badly-baked  bread,  excess  in 
the  use  of  alcoholic  liquors,  confectionery,  and  the  like.  And  a  diet 
consisting  mainly  of  farinjiceous  substances  is  certainly  preferable  to 
one  in  which  meat  forms  the  larger  part.  I  have  in  three  cases  efiFccted 
entire  cures  by  confining  the  patients  for  several  months  to  a  diet  con- 
msting  at  first  of  skim-mitk,  to  which  after  a  time  a  little  bread  was 
added.  The  bowels  must  be  kept  regular.  Baths  should  be  frequently 
taken,  but  should  not  be  so  cold  as  to  cause  severe  shock  or  physical 
depreafiion.  Turkisli  baths,  I  am  inclined  to  think,  are  useful  in  many 
OMe0|  particularly  in  those  ocourring  in  persons  of  full  and  gross  habit 
of  body. 

CK'crheated  and  ill-ventilated  apartments  should  be  avoided.  The 
clothing  should  be  warm  in  \%4ntcr  and  coot  in  summer.  The  mind 
should  not  be  overtasked,  and  the  emotions  must  not  be  unduly  excited. 

Individual  attacks  may  sometimes  be  prevented  by  other  means 
tlian  the  nitrite  of  a  my  I.  One  gentleman  under  my  charge  iissures  me 
that  he  can  often  dissipate  the  premonitary  symptoms,  and  thus  stop 
the  development  of  the  paroxysm,  by  a  strong  exertion  of  the  will 
Another  can  arrest  them  sometimes  by  changing  the  position  of  his 
bcdy.  If  standing,  he  lies  down  ;  if  \png  down,  he  rises  suddenly  and 
paces  the  room  violently.  Another  stops  them  by  putting  salt  in  his 
mouth,  and  two  can  frequently  prevent  them  by  tightening  straps  which 
I  bave  instructed  them  to  keep  constantly  arcnind  the  wrist.  In  all 
tbeae  cases  there  is  an  aura,  and  in  the  two  la  Iter  it  appears  to  start 
from  the  hand. 

But,  before  resorting  to  any  specific  treatment  for  epilepsy,  diligent 
March  should  be  made  for  the  cause,  and  tins  should  be  removed,  if 
poanble,  without  tho  least  delay.  Often  an  ecrentrio  irritation,  such 
■a  worms  in  the  intestinal  canal,  implication  of  a  nerve  in  an  injury, 
diaonlers  of  menstruation,  etc.,  can  be  discovered,  without  the  removal 
of  which  a  permanent  cure  is  impossible.  In  several  of  the  rases  cited, 
sucoess  Ui  the  treatment  was  in  a  great  measure  due  to  acting  on  thia 
principle. 

The  treatment  during  the  paroxysm  remains  to  be  considered.  It 
ia  simple,  and,  bejond  a  few  obvious  m^sures,  conaists  in  letting  the 
patient  alone.  The  head  should  be  elevated,  the  collar  and  cravat 
loosened,  a  pi<.«ce  of  soft  wood  put  between  the  teeth  so  as  to  prevent 
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injury  to  the  tongiio,  and  the  patient  so  placed  that  ho  cannot  fall  or 
otherwise  injure  himself  in  his  struggles.  During  the  subsequent  stu- 
por he  should  be  kept  quiet.  Bloodletting  is  never  necessary,  although 
it  is  recommended  as  proper  in  certain  cases  by  Jacooud, 


CHAPTER  III. 


COJfVULSJYE    TREMOR. 

Under  the  designation  of  convulsive  tremor,  I  propose  to  inclQck 
all  those  cases  of  non-rhythmical  tremor  or  clonic  convulsive  moTC- 
ments  which  are  unattended  with  loss  of  consciousness,  but  whidb, 
nevertheless,  are  paroxysmal  in  character. 

As  the  affection  has  not  yet  found  its  way  into  the  systematic  tl»- 
tises  I  shall,  as  in  the  matter  of  spinal  irritation,  devote  a  few  wonii 
to  its  historT^-,  and,  in  so  doing,  sliall  draw  largely  from  a  paper  of  mt 
own  on  the  subject,  published  over  eight  years  ago,'  and  from  a  clinical 
lecture  *  delivered  to  the  class  at  the  Bellcvue  Hospital  Medical  College 
in  the  winter  of  1871-72. 

History  aad  Symptoms. — In  the  year  18*22  Dr.  Pritchard,'  under  the 
name  of  convulsive  tremor,  gave  an  account  of  two  cases^  prescDttag 
somewhat  similar  features  to  the  one  before  us*  His  attentioa  wai 
first  directed  to  the  subject  by  noticing  that,  in  some  epileptic  patiesti 
who  had  come  under  his  observation,  fits  of  tremor  occurred  in  the  io* 
tenuis  between  the  paroxysms  and  even  appeared  to  take  the  plac^e  of 
the  ordinary  seizure.  He  then  noticed  several  cases  in  which  there 
were  no  epileptic  attacks,  but  in  which  there  were  violent  clonic  spa«n» 
of  the  muscles,  accoinpanied  with  severe  pain  in  the  head  and  profuse 
perspiration.  Dr.  Pritchard  states  that,  previous  to  his  observations, 
the  affection  had  not  attracted  much  attention  ;  but  he  cites  a  out 
from  Tulpius  of  a  young  unnifirried  woman,  of  a  pale  complexion  sod 
phlegmatic  teniperament,  who  was  afflicted  during  three  yesrt  witi 
what  was  called  the  shaking-palsy,  which  did  not  affect  her  c3oiistaatlTf 
but  came  on  in  periodical  fits;  each  paroxysm  lasted  nearly  two  hoiun^ 
and  was  accompanied  by  hoarseness  and  loss  of  voice,  the  consciousoess 
being  unimpaired. 

He  also  refers  to  other  cases  quoted  by  Sauvages  from  Bonetiw,  tn 
which  the  ajTuptoms  were  very  similar,  consisting  of  convulsive  tremor, 
attended  with  headache  and  vertigo.  This  disorder  was  fatal  in  a  few 
days,  and  after  death  a  parasite  was  found  in  the  brain.     In  this  coo* 

"  "On  ConTalfliTe  Tremor,'*  Nem  York  MediealJoumal,  June,  1867»  p.  185. 

*  ^'Clinleal  Lecliiree  on  Dkcaeea  of  the  Nunrous  Sjslem/'  New  York,  1874,  n  IM. 

•  "A  Treatiao  on  Diseases  of  the  Kervous  System,"  Lootlon,  1822,  p.  30*. 
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oeotion  it  is  intercstiug  to  recall  the  fact  that  the  sheep  is  suhject  to  « 
somewhat  simiJar  train  of  symptoms,  due  to  the  presence  of  an  ento- 
soOd  in  the  brain. 

Dr.  Pritchard  then  relates  his  oini  cases,  of  which  the  following  ac- 
count is  an  abstract: 

John  Pugh,  a  carpenter,  of  meagre  habit,  low  stature,  and  dark 
hair,  aged  fifty,  was  admitted  into  St.  Peter^s  Hospital  March  1,  1820, 
About  a  month  previously  he  had  suffered  from  tonsillitis  and  subse- 
quently had  some  diiBcuJty  of  breathing,  which  was  supposed  to  be 
asthmatic.  He  had  complained  of  headache  for  some  time.  On  the 
23d  of  February  ho  was  attacked  with  a  violent  tremor,  which  con- 
tinued for  two  or  three  hours,  and  then  went  off  after  he  had  taken  an 
emetic.  It  recurred  on  the  following  day  at  the  same  time,  and  on 
every  succeeding  day  about  the  same  hour.  At  the  time  of  his  admis* 
sioD  he  was  laboring  under  a  paroxysm. 

On  first  looking  at  the  man.  Dr.  Pritchard  supposed  him  to  be  in 
the  eold  stage  of  intermittent  fever,  but  on  closer  and  more  careful  ex- 
•jnioation  his  affection  was  seen  to  be  rery  different.  All  the  muscles 
of  the  upper  extremities,  including  those  connected  with  the  ribs,  clav- 
icle, and  scapula,  were  constantly  agitated  by  a  convulsive  movement 
which  was  almost  entirely  conHned  to  them.  The  lower  extremities 
were  quite  free  from  disorder.  The  man  was  perfectly  conscious,  and 
able  to  answer  any  question  distinctly.  His  pulse  was  quick  and  ap- 
p«rcntly  irregular.  Owing  to  the  constant  agit-ation  of  the  tendous  it 
was  impossible  to  arrive  at  certainty  on  this  latter  point.  Tlie  skin 
w»»  warm,  and  there  was  no  sensation  of  chilliness.  The  upper  part  of 
the  body  was  in  a  state  of  profuse  perspiration.  He  roraplained  of  ver- 
tigo and  headache. 

Bloodletting  was  onlered;  a  large  oritice  was  made>,  and  the  blood 
ftUowod  to  flow  till  thirty-eight  ounces  had  escaped^  when  syncope  en- 
When  half  the  above  quantity  had  passed,  the  tremor  became 
general  and  severe.  The  gluteal  musclrs  were  so  greatly  con* 
vnlsed  that  by  their  action  the  patient  was  thrr>wn  np  from  his  seat 
with  the  motion  of  a  man  sitting  on  a  trotting  hrjrse.  When  he  became 
•»ck  and  faint,  the  arm  was  tied  up  and  he  was  laid  upon  a  l>ed.  The 
tremor  immediately  ceased,  except  some  slight  and  partial  quivering. 
_  Ma  was  then  strtm^'Iy  purged,  and  this  operation  was  continued 
night*  On  the  5th,  at  11a.  m.,  the  tremor  returned.  Cold  effii- 
wms  directnd  ;  as  sonn  as  tho  cold  water  was  tlirowo  over  him  the 
oeasod. 

On  the  ^h  there  had  been  no  return  of  the  tremor.  Calomel  and 
inlpiinto  of  magnesia  were  now  prescribed  and  on  the  11th  the  tremor 
ntonicd,  lasting,  however,  but  about  twenty  minutes.  From  this  time 
he  was  free  from  thp  affection,  but,  as  might  have  been  expected,  when 
tbe  oharaoter  of  the  treatment  is  considered,  he  fell  into  a  state  of  de- 
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bOlty.     There  were  loss  of  appetite,  cough,  expectoration,  mod 
mat  ion  of  the  vein,  ensuing  from  the  bleeding. 

In  the  next  case  the  paroxysms  of  tremor  were  the  most  renttckiblB 
feature,  but  there  were  also  stupor  and  deiiritim. 

John  Jones,  a  seafaring'  man,  aged  twenty-fire,  was  brou^t  to 
hospital  March  11,  1819,  under  a  warrant  of  lunacy  ;  was  in  the 
of  drinking  spirituous  liquors.  Three  weeks  previously  be  i 
with  rigors,  attended  with  coklness,  and  followed  by  beat, 
and  wandering  pains  in  the  limbs.  The  symptoms  ushered  in  m  8tlle<tf 
stupor  and  delirium,  during  which  his  countenance  became  dtslOftid^ 
the  eyes  rolled,  the  muscles  of  the  face  were  slightly  conmlsed, 
the  body  w^as  generally  agitated.  After  a  time  all  these  sympt 
subsided  and  he  becanjc  perfectly  rational,  but  seemed  a  little  stupid|l 
if  roused  from  a  sleep.  The  paroxysms  returned  at  uncertain  interfah 
and  with  the  same  succession  of  symptoms.  He  was  bled  and  pur^god, 
and  finally  brought  to  the  hospital. 

On  admission  he  was  in  a  state  of  delirium.     He  rolled  hii  head 
about  and  was  in  constant  motion.     The  temporal  arteriea  beat  rat 
and  forcibly;  the  scalp  was  hot,  the  feet  cold;  face  flushed  and 
a  little  furred. 

His  head  was  shaved  and  covered  with  cold  wet  pads,  hia  f^et 
immersed  in  hot  water,  twenty  leeches  were  then  applied  to   the 
and  calomel  and  tartar-emetic  with  cathartic  draught  administered. 

The  next  day  he  was  rational,  but,  as  he  complained  of  pain  in  the 
head  and  in  the  region  of  the  liv^er,  and  as  his  pulse  was  130,  full  and 
jerking,  he  was  bled  to  the  extent  of  eight  ounces  ;  syncoj  "  "  -  »^ 
Twelve  leeches    and  a  blister  were  then  applied   to  the    i  |»o» 

chondriao  region,  and  calomel,  cathartic  draught,  and  low  diet  ordered. 

Notwithstanding  the  treatment,  he  continued  to  survive,  and  in  the 
evening  had  two  returns  of  the  tremor  followed  by  the  usual  symptomib 

On  the  14th  had  several  paroxysms,  and  was  again  freely  purg^; 
was  occasionally  bled  from  the  temporal  artery,  and  often  leeched  frwly. 
Nitrate  of  silver  was  subsequently  administered,  and  on  the  23d  of  Joaa 
he  was  discharged  cured. 

Dr.  Pritchard  states  that  he  met  with  two  other  instances  of  parai- 
ysms  of  tremor  unaccompanied  with  spasm,  and  occurring  in  peitov 
who  had  suffered  from  an  attack  of  paralysis. 

Evidently  Dr,  Pritchard  has  embraced  two  or  three  sepaj^tfl  a^ec' 
tions  under  the  designation  of  convulsive  tremor.  The  first  case  I  haft 
cjuoted  from  him  appears  to  be  a  distinct  and  not  previouslynlescribed 
disorder ;  the  second  case  was  probably  one  of  cerebral  congeatioD  of 
aborted  epilepsy;  and  those  which  he  states  he  had  seen  as  tl*  io^ 

of  paralysis  were  doubtless  to  be  classed  under  some  one  or  <  '• 

forms  of  sclerosis  of  the  brain  and  spinal  cord.     The  first  case  alone  i> 
lo  be  regarded  as  one  of  convulsive  tremor,  as  described  in  this  ohaptec. 
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In  his  very  excellent  treatise  on  the  ahaking^-pulsy,  FaTkinson/  in 
calling  attention  to  the  fact  that  several  diseases  clmructerized  by  tre* 
mor  have  been  confounded  with  paralysis  agitans,  cjuotes  the  follovvincr 
case  from  Dr.  KLrkJaod  ; 

"  iMary  Ford,  of  a  sangaiineous  and  robust  constitution)  had  an  invol- 
untary motion  of  her  right  arm,  occasioned  by  a  fright,  which  first 
brought  on  convulsion-fits  and  most  excruciating  pain  in  tlie  stomach, 
which  vanished  on  a  sudden,  and  her  right  arm  was  instantaneously 
flung  into  an  involuntary  and  perpetual  motion  like  the  swing  of  a  pen- 
dulum, raining  the  hand  at  every  vibration  higher  than  the  head  ;  but, 
if  by  any  means  whatever  it  was  stopped,  tin?  pain  in  her  stomach  came 
on  again,  and  con\^ulsion-Bts  were  the  certain  consequence,  which  went 
off  when  the  vibration  of  her  hand  returned," 

Parkinson  also  quotes  another  case  from  the  same  source,  resulting 
Apparently  from  worms,  and  which  is  thus  described  : 

**  A  poor  boy,  about  twelve  or  thirteen  years  of  age,  was  seized  with 
a  shaking-palsy.  His  legs  became  useless,  and,  together  with  hi*  head 
And  hands,  were  in  continual  agitation ;  after  many  weeks*  trial  of  va^ 
riocLs  remedies,  my  assistance  was  desired.  His  bowels  being  cleared,  I 
ocdered  him  a  grain  of  opium  a  day  in  the  gum-piU  ;  and  in  tltree  or  four 
days  the  shaking  had  nearly  left  him.  By  pursuing  this  plan,  the  medi- 
cine proving  a  vermifuge,  he  could  soon  walk,  and  was  restored  to  pcT* 
luct  health. 

Touljuouche,?  in  a  paper  which  is  very  suggestive  in  the  light  of  re- 
cent contributions  to  neurological  pathology,  cites  a  case  which  was 
#Tidently  one  of  oonvulaive  tremor  : 

**  A  wuman,  whose  respiration  was  convulsive,  presented  from  time 
to  time  the  following  condition  :  Her  nostrils  were  strongly  dilated,  the 
anglee  of  the  mouth  drawn  down,  the  shoulders  and  chest  spasmodical- 
ly derated,  the  inspiration  strong  and  deep,  the  sterno-cleido*mastoid 
fDitwdes  were  powerfully  contracted^  During  tliese  paroxysms,  which 
lasted  eeveral  minutes,  the  patient  was  deprived  of  the  faculty  of  speech 
mnd  threatened  with  suffocation.  Nevertheless,  she  eould,  if  so  direct- 
ed, move  the  head,  the  shoulder^^  and  the  muscles  of  the  fac«.  although 
tite  spasm  continued*  ...  In  another  case  the  affection  was  almost  en- 
tirely conBned  to  the  sterno-eleido-mastoid  muscle.  The  patient  could 
turn  the  head  in  either  direction,  but  gradually  it  moved  from  right  to 
left,  without  her  ability  to  control  its  action,  so  that  the  right  ear  a1- 
noct  fMted  upon  the  Atemam.  The  other  mueclea  of  the  shouhlf^r  con- 
meted  at  the  same  time.  He  likewise  re^iorts  anotlier  ease  in  which 
tlie  head  was  almost  ooutinually  in  motion,  the  patient  executing  twea- 

■  "&nj  on  the  Shaking  Pal tj."  London,  1817.  p,  29. 

*  ^Obnnndooa  do  quelqnct  fooctioni  InTolnntaircs  dM  appareiU  de  la  looomotioiiy 
ft  de  U  prlh«aioii,**  "  If  Amoirei  d«  rftoad^mle  ro^al«  d«  roAdfldnt^**  Umm  d«asitai^ 
fk«ii.l8ttL 
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ty-two  rotations  in  a  minute  ;  the  movement  was  due  to  the  alternate 
oontraction  of  the  sterno-cleido-mastoid  and  splenius  muscles  of  each 
side  ;  reapiration  was  not  obstructed.  The  movements  diminished  and 
finally  ceased  after  two  or  three  attacks  of  hitmoptysis, 

"  The  conclusions  which  the  author  draws  from  his  own  cases^  and 
thoae  which  he  cites  from  other  authoritiea,  are  mainly  interestitig  in 
relation  to  his  theory  of  the  pathology.     They  are — 

**  1,  That  there  exist,  for  the  movements  of  the  difterent  g^roupi  of 
muscles,  different  central  motor  forces. 

"2.  That  the  cerebellum  only  presides  over  the  coordination  of  thoM 
complex  movements  which  are  necessary  to  the  diJferent  acts  of  stand" 
mg  and  locomotion,  and  not  at  nil  over  those  that  regulate  the  more  sim- 
ple movements  of  the  trimk  and  the  members* 

"3.  That  this  nerve-centre  supplies  to  vertebrate  animals  the  power 
to  maintain  themselves  in  equilibrium  and  to  exercise  locomotion, 

^*  4.  That,  if^  in  the  species  of  neurosis  I  have  described,  the  sensa- 
tion and  the  intellectual  faculties  experience  no  change,  this  fact  Is  due 
to  the  circumstance  that  the  lesions  of  the  cerebellum  have  not  yet  in* 
volved  the  tubercula  quadrigcmina.  That  these  last-named  organs  are 
in  a  state  of  depeiidenca  upon  the  brain  ;  since  in  the  normal  state  ant* 
mala  move  through  the  impulsion  of  various  motives  of  which  the  brain 
is  the  seat. 

'*  5,  That  finally  a  number  of  affections  called  nervous,  consisting  ia 
the  most  erratic  derangements  of  tiie  muscular  functions,  such  as  an 
Irresistible  tendency  to  go  backward  or  to  advance  without  rational 
motive,  to  leap,  to  perform  other  disorderly  movements,  constitute  onlj 
a  species  of  insanity  or  aberration  of  the  locomotor  functions  depend- 
ing on  an  affection  either  organic  or  functional  of  the  cerebelluro^*' 

I  have  quoted  the  conclusions  of  Toulmouche  in  full  more  as  evi- 
dence of  the  fact  that  he  was  disposed  to  locate  the  seat  of  these  tfOfh 
bles  in  the  cerebellum,  than  as  intending  to  endorse  his  oolUtenl 
hypotheses.  At  one  time  I  also  held  the  opinion  that  the  seat  of  oob- 
vubive  tremor  was  in  the  cerebellum,  but  I  have  for  some  time  had  A 
different  idea  on  the  subject. 

Up  to  the  publication  of  my  own  paper,  in  1867,  there  had  been  no 
attempt  made  to  define  accurately  the  features  of  the  disease  tuid^roo* 
tice.  My  description  of  the  affection  was  based  upon  tliree  case<^ 
were  as  follows  : 

Ca&e  L — J.  S.,  a  gentleman,  aged  thirty-five,  single,   and 
in  mercantile  pursuits,  consulted  me  on  March,  14,  18G7,  for 
tion  which,  as  he  said,  "was  driving  him  mad«^'     Ordinsiiljr  ht 
nothing  to  complain  of  on  the  score  of  health*     His  appetite  wasgood, 
and  all  his  functions  were  performed  with  regularity  ;  but  two  or 
times  during  the  course  of  the  day  he  would  be  seized  with  severe 
uncontrollable  muscular  tremor,  involving  his  bead  and  &11  the  tni 
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of  the  trunk  and  arms.  At  the  same  time  there  would  be  headache  and 
an  intense  feeling  of  anxiety.  There  was  no  loaa  of  consciousneBS,  not 
even  for  an  instant,  or  inabEity  to  walk  or  to  direct  any  muscle,  and  no 
confusion  of  thought.  After  the  paroxysm  had  lasted  fifteen  or  twenty 
ininutea  it  gradually  passed  off,  leaving  him  in  a  profuse  perspira- 
tion. 

While  he  was  sitting  in  my  library  an  attack  came  on.  He  was 
seized  with  as  much  suddenness  as  though  he  were  struck  mth  an  epi- 
leptie  fit.  Hla  head  shook  violently,  the  muscles  of  his  face  were  eon* 
viiiaed,  his  arms  and  hands  trembled,  and  his  gluteal  muscles  contraoted 
so  powerfully  as  to  cause  him  to  move  convulsively  up  and  down  on  bis 
chair.  His  lower  extremities  were  altogether  free  from  spasm  or  con- 
vulsion. Upon  putting  my  hand  on  his  wrist,  I  found  that  every  ten- 
don was  in  action,  and  in  the  arm,  hand,  neck,  and  face,  the  vibration 
of  the  muscular  fibres  could  be  distinctly  seen  and  felt.  I  thought  the 
action  was  greater  on  the  left  than  on  the  right  side. 

The  thermometer  applied  to  the  axilla  marked  101*  Fahr,,  and  the 
aesthesiometer  showed  an  increased  sensibility  of  the  skin  of  the  face^ 
jieok,  hands,  and  all  the  upper  parts  of  the  body  I  examined.  The  rea- 
ptzstion  was  quickened,  and  the  pulse  was  increased  from  80  to  95  per 
minute. 

During  the  continuance  of  the  paroxysm  he  conversed  rationally 
but  with  some  difficulty,  owing  to  the  action  of  the  muscles  of  the  neck, 
mouth,  and  chest.  The  pupils  contracted  briskly  under  the  influence 
ol  light,  and  dilated  when  it  was  shut  off.  Several  times  he  rose  from 
bis  chair  and  paced  the  roomj  his  movements  were  perfectly  well  made. 
Tbers  was  a  little  headache^  confined  to  the  occipital  region,  and  a  slight 
but  persistent  vertigo. 

I  desired  him  to  perfonn  a  few  movements  with  his  hands,  such  as 
battoniDg  his  waistcoat.  He  had  no  great  difficulty  in  carrying  his 
hands  to  the  buttons,  but  it  was  impossible  for  him  to  seize  them,  and 
the  moro  his  efforts  were  direoted  to  this  end  the  more  difficult  it  was  for 
him  to  accomplish  it.  The  trouble  was  not  in  loss  of  strength,  for,  when  I 
asked  him  to  grasp  my  hand,  ho  did  it  with  great  force,  but  the  tremor 
was  so  constant  that  he  could  not  keep  the  ends  of  his  fingers  at  any 
ons  point. 

After  the  paroxysm  had  lasted  about  fifteen  minutes  it  began  to 
subside,  snd  in  ten  minutes  more  had  entirely  pasaed  away.  The  ther- 
mometer ia  the  axiUa  now  marked  but  98^  Fahr.,  and  the  h}^nMihesia 
had  anlimty  disappeared,  leaving  the  senwhility  of  the  skin  naturat 
Tbs  respiration  and  pulse  beoame  normal  in  frequency. 

Upon  questioning  tliis  gentleman,  I  ascertained  thai  he  had  in- 
dulged to  excess  in  venereal  pleasures^  and  that  the  first  attack  of 
tiWDor  had  be^fim  during  sexual  intercourse.    He  said  that,  just  as  the 
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in  the  back  of  his  head,  accompanied  with  trenior.  That,  notwith- 
standing, ho  had  completed  the  act,  but  felt  very  greatlj  debilitated 
after  it;  the  tremor  continued  for  a  few  minutes,  and  then  passed  o£ 
This  was  about  four  months  before  I  saw  him.  Since  the  beginning  of 
bis  diseuso  ho  had  entirely  abstained  from  all  sexual  indulgence,  but  his 
tremors  had  not  left  him  for  a  night  or  day.  In  consequence  be  wm 
low-spirited,  and  apprehensive  of  losing  his  reason. 

Case  IL — ^The  second  case  was  that  of  a  young  lady,  aged  twenty- 
one,  who  was  sent  to  me  March  21,  18G7,  by  Dr.  C.  F.  Taylor,  to  whom 
she  had  gone  to  be  treated  for  lateral  curvature  of  the  spine.  In  addition 
to  this  trouble  she  had  for  four  years  been  afflicted  with  a  disorder^  cer- 
tainly very  singular  in  its  characteristics,  and  for  which  she  had  been 
treated  by  many  physicians  of  many  systems  of  practice.  The  chief 
and  most  distressing  feature  was  a  spasmodic  action  of  the  dtaphimgm 
coming  on  every  ten  or  fifteen  minutes,  producing  conx^ilsive  respin* 
tion,  a  feeling  of  impending  suffocation,  and  great  mental  anxiety. 
The  paroxysms  lasted  four  or  five  minutes,  and  then  passed  off  with  a 
long,  deep-drawn  sigh.  None  of  the  respiratory  muscles  but  the  dia- 
phragm were  convulsed.  By  placing  the  hands  over  the  abdomen  this 
mnscle  could  be  distinctly  felt  in  a  state  of  rapid  and  irregular  actioiu 
In  the  intervals  of  the  diaphragmatic  paroxysms,  there  were  frequeot 
tremors  of  the  arms,  legs,  and  head.  There  was  almost  oonst^int  hes4» 
ache  extending  across  the  crown  to  the  cerebellar  region.  There  wai 
no  fever  or  increased  temperature,  but  great  hyperjEstbesia  of  the 
whole  surface  of  the  body.  The  menstrual  function  was  normal  in 
every  respect,  and  there  was  no  evidence  of  hysteria.  Her  appetite 
was  bad,  and  what  she  did  eat  was  not  of  a  very  nutritious  obarsctfC 
Occasionally  she  was  subject  to  fits  of  great  mental  and  muscular  ex- 
oitement,  during  which  she  fought  and  bit  all  who  came  near  her,  hut 
tberb  was  no  mental  aberration.  She  had  never  been  subject  to  inter- 
mittent fever. 

In  this  case  the  convulsive  tremor,  though  more  prominently  mani* 
fested  in  the  diaphragm,  was  not  confined  to  this  muscle,  for,  as  I  have 
stated,  when  it  was  quiet  the  muscles  of  other  parts  of  the  body  veexe 
in  irregular  but  rapid  action.  There  was  not  the  entire  cessation  of 
tremor  as  exhibited  in  the  first  case,  and  the  paroxysms  were  mucb  leai 
uniform  and  much  less  extensive  in  their  character.  In  both  caases 
tremor  was  absent  during  sleep. 

Case  IIT.—In  a  third  case  the  patient  was  a  young  man  aget]  tw^ 
five,  and  a  clerk  by  occupation.  He  came  under  my  care  April  2, 186*^ 
to  be  treated  for  obstinate  headaches,  with  which  he  had  been  affect^ 
for  several  years.  On  an  average  he  had  an  attack  twice  a  week  of  so 
severe  a  character  as  to  unfit  fiim  for  all  occupation  and  to  oonfino  him 
to  bed.  The  pain  was  limited  to  the  back  part  of  the  head*  and  wai 
exceedingly  sharp  and  lancinating;  vertigo  and  an  indescribable  twist 
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ing  noiiftation  within  the  cranium  accorapanied  the  attack.  In  aildition 
there  was  convulsive  tremor  of  the  muscles  of  the  head,  face,  and  neck, 
occurring  in  paroxysms  at  intervals  while  the  headache  lasted.  There 
was  no  loss  of  consciousness  and  no  confusion  of  thought.  There  were, 
however,  great  physical  prostration,  and  an  indisposition  to  make  ihjv 
mental  exertion. 

In  his  youth  he  had,  as  he  informed  me,  practised  masturbation  to 
excess,  and  since  attaining  to  manhood  had  indulged  freely  with  women 
He  was  also  addicted  to  the  abuse  of  alcoholic  liquors.  He  was  thin, 
pale,  and  of  deficient  vital  power.  His  digestive  system  was  deranged, 
h'lE  appetite  bad,  his  pulse  weak  and  frequent.  There  was  do  disease 
of  tbe  lungs  or  heart.  He  had  had  gonorrhcea  and  stricture,  but  had 
never  contracted  a  chancre. 

He  had  been  under  the  charge  of  several  physicians,  but  had  never 
been  able  to  subject  himself  to  the  regimen  and  restrictions  in  his 
habits  of  life  whlcli  they  recommended.  Latterly  he  had  undertaken  to 
treat  himself,  and  had  done  so  mainly  by  inhalation  of  chloroform. 

This  patient  would  not  abstain  from  debauchery  of  nil  kinds,  and  1 
dismissed  him. 

Cx»K  IV. — A  fourth  case  formed  the  subject  of  a  clinical  lecture 
which  I  delivered  three  years  since  before  the  class  of  the  Bellevue 
Hospital  Medical  College.  The  patient,  a  yoting  man,  aged  about  twen- 
Ij-one,  was  well  nourished,  of  general  healthy  appearance,  and  by  oo- 
ciipation  a  farmer. 

At  periods  varying  from  a  few  weeks  to  several  months,  he  waa  sub- 
jeet  to  violent  convulsive  movements  In  almost  all  the  muscles  of  tlie 
body,  and  unattended,  except  in  one  instance,  by  loss  of  consciousneai, 
Th^  paroxysms  lasted  several  hours,  and  during  their  enntinuanoe  the 
|Mtieilt|  owing  to  the  violent  jactitations  into  which  his  limbs  were 
thrown,  was  totally  unable  to  execute  voluntary  movements.  He  wee 
even  unable  to  stand  without  support,  and  could  not  guide  either  bis 
bands  or  feet^  The  muscles  of  speech  were  likewise  affected,  and  he 
was  consequently  unable  to  articulat«T  distinctly  the  words  he  might 
attempt  to  utter.  While  all  this  was  going  on,  his  body  was  bathed  in 
cold  i>er8piration,  and  the  circulation  was  accelerated.  Tlie  respiration 
was  increased  in  frequency,  and  there  waa  well-marked  and  perristent 
peln  in  the  back  of  the  head  and  nape  of  the  neck.  He  was  veiy  poai* 
live  that,  except  in  the  one  instance  to  which  reference  has  been  made^ 
he  had  never  Inst  consciousness  during  a  paroxysm,  but  had  alwi^ 
possessed  of  his  full  reasoning  faculties. 

On  the  oooaaion  of  loss  of  coneciousness  the  paroxysm  bad  lasted 
houra ;  he  waa  in  consequence  very  much  exhausted,  and  there- 
fote  he  may  have  been  aulTering  from  simpl»  syncope,  still  it  is  possible 
the  itteck  in  question  was  epileptic  When  be  came  under  my  notice, 
hed  been  aifeeted  for  about  six  vean. 
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As  he  described  his  paroxysms,  the  muscles  were  affected  vcrr  m\ 
as  are  those  of  a  person  suffering  from  chorea  of  very  violent  riiarno- 
ter. 

Case  V. — A  fifth  case  was  that  of  a  man  thirty  years  of  age,  who, 
in  November,  1875,  came  to  my  clinic  for  diseases  of  the  nervous  «y»» 
tem  at  the  University  Medical  College,  At  intervals  through  the  day, 
as  often  as  twenty  or  more  times,  he  was  seized  with  violent  convulsive 
moveoienta,  tremulous  in  character,  and  mainly  coniined  to  the  muscles 
of  the  trunk,  neck,  and  upper  extremities.  As  in  the  other  cases,  there 
was  no  loss  of  consciousness,  nor  was  there  any  other  mental  disturb- 
ance. He  had  no  power  of  control  over  these  paroxysms  and  no  warn- 
ing of  their  approach.  They  were  unattended  with  disturbances  of  the 
respiration,  circulation,  or  sensibility.  The  dui*ation  rarely  exceeded 
ten  seconds,  and  was  generally  shorter  than  this.  It  was  im{>osaible  to 
say  where  the  convulsive  movements  originated.  They  came  more  is 
an  explosion  than  as  a  gradually-developed  action, 

WTiile  the  convulsion  was  at  its  height,  he  could  always  cut  it  short 
and  prevent  others  for  a  time  by  sraokLiig  a  pipe  of  tobacco,  the  reqm- 
sites  for  which  ha  kept  constantly  ready.  He  had  been  a0eoted  for 
seven  years,  but  had  in  that  time  experienced  an  intennission  of  about 
BIX  months.     He  had  never  had  a  paroxysm  while  asleep. 

Case  VI. — ^I'his  case  was  that  of  a  lady  from  Ohio,  who  consulted 
me  for  paroxysms  of  convulsive  tremor,  coming  on  several  times  in  the 
course  of  the  week,  and  involving  the  upper  atid  lower  extremities  tod 
neck.  There  were  also  marked  disturbances  of  the  respiration  and 
culation,  and  pain  in  the  nape  of  the  nedk.  llje  movements  con«i 
of  rapid  but  limited  flexions  and  extensions  of  the  limbs  and  rotatory 
movements  of  the  head.  The  duration  of  a  paroxysm  was  rarely  leal 
than  ten  minutes,  and  sometimes  was  several  hours.  There  was  no 
mental  disturbance  or  impairment  of  consciousness.  The  disease  had 
existed  for  several  years,  and  had  proved  unamenable  to  all  medical 
treatment.  After  each  seizure  there  was  a  very  intense  feeling  of  fa- 
tigue, but  no  tendency  to  sleep  or  stupor.  No  paroxysm  had  everoe* 
curred  during  sleep.  The  general  health  was  excellent,  and  the  mtnd 
was  active  and  strong. 

Several  other  cases  similar  in  general  features  to  the  forog-otng  h 
been  under  ray  charge,  

F'rom  this  history  and  description  it  will  be  seen  that  convnlaif^ 
tremor  La  an  affection  characterized  by  paroxysms  of  clonic  convidstooi 
affecting  the  voluntary  muscles  and  unattended  by  loss  of  conscious* 
ness  or  by  mental  aberration,  though  sometimes  there  is  emotional  dis- 
turbance. Vertigo  and  pain  in  the  head  are  also  occasional  accompam* 
ments. 

Causes. — ^ Nothing  very  definite  is  known  relative  to  the  etiology  of 
the  disease.     In  one  of  my  cases  it  began  during  sexual  ioterooorse ; 
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(n  aaotber  (Case  V.)  it  ensued  immediately  after  a  sunstroke,  the  first 
paroxysm  occurring  while  tbe  patient  was  still  in  a  comatose  condition; 
in  another  (Case  III.),  sexual  and  alcobolio  excesaea  appeared  to  be  tbe 
cause.  In  none  of  tbe  others  could  any  approach  to  a  relation  of  cause 
and  effect  be  establiahed. 

■  Diagnosis. — From  epilepsy,  convulsive  tremor  ia  distinguished  by 
the  absence  of  loss  of  oonsciouanesa.  Many  of  tJie  easels  which  Dr* 
Hughlinga  Jackson  considers  epileptic  arc,  in  my  opinion,  more  prop- 
erly embraced  under  tbe  present  category.  From  chorea  it  differs  tn 
the  fauts  that  tbe  muscular  action  is  paroxysmal  and  not  continuous, 
and  that  tbe  movements  are  different  in  cluiractor,  those  of  convulsive 
tremor  being  rapid  and  tremulous,  while  those  of  chorea  are  slower  and 
more  systematic.     The  paroxysmal  nature  of  tbe  actions  servos  to  dia- 

■  tiogolsh  it  from  athetosis,  multiple  cerebral  sclerosis,  multiple  oerebro* 
apinal  Bolerosis,  and  paralysis  agitans.  From  hysteria  it  is  in  uucom- 
l^llMied  cases  diagnosticated  by  tbe  alienee  of  other  symptoms  of  the 
hysterical  condition^  by  tbe  fact  that  tbe  oonvulsions  are  not  marked 
by  tonic  spasms,  and  the  circumstance  that  they  have  for  each  individual 
case  a  de6nite  character. 

Prognosis* — ^TIio  prognosis  is  generally  favorable,  the  disease^  in  my 
experience^  being  quite  amenable  to  medical  treatment.  All  the  oases 
QJidar  my  care  recovered  except  one  in  which  tbe  patient  refused  to 
submit  to  proper  hygienic  restraints,  and  in  whom  treatment  was  not 
therefore  systeumtically  pursued. 

Morbid  Anatomy  and  Pathology. — In  former  papers  I  have  stated 
my  belief  that  convulsive  treukor  was  an  affection  of  tbe  cerobeUum, 
but  in  the  light  of  the  investigations  of  Fritsch  and  Hitiig,  Nothnagcl, 
Fcrricr,  and  Bartbtilow,  I  am  now  disposed  to  consider  it  due  to  irrita- 
tion of  nerve-ceutrt?!*  in  tbe  cortical  substance  of  the  cerebrum,  con- 
joiiMd  with  a  hypersBsthetic  condition  of  the  modulla  oblongata  and 
upper  part  of  the  spinal  cord.  And  I  am  the  marc  confirmed  in  this 
opinion  by  some  recent  experiments  by  which  I  have  ascertained  that 
a  very  aim  liar  disorder  can  be  induced  in  dogs  by  the  faradixation  of 
_    tlw  parts  mentioned* 

B  Ferricr  '  produced  epileptiform  oonvulsions  in  rabbits  by  farmdiaing 
^^hft  greater  part  of  a  hemisphere.  In  one  of  my  own  experiments  I 
HfWpoeed  both  hemispheres  and  applied  to  each  a  piece  of  cbamoia-akiA 
Uwrcraghly  moistened  with  water,  and  cut  to  fit  tbe  surface.  The 
•loetrotlea — metallic  buttons — %vcm,  then  placed  one  on  each  piece  of  dyi* 
mois-skin,  and  moved  lightly  over  the  surfaces  for  n  few  seconds,  llie 
ftaimaJ  was  then  allowed  to  emerge  from  the  ana^stbetic  condition,  and 
Iminodtately  general  convulsive  movrmonts  ensued  without  losa  of 
ooosciuuancfla.     The  result  wa%  therefore,  similar  to  that  obtained  bj 
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Ferrier,  but  so  far  as  I  can  judge  the  convulsive  movements  were  more 
general,  and  there  -was  no  pleurothotonos  as  in  his  cases.  The  paroi- 
jsm  lasted  about  ten  seconds,  and  was  repeated,  though  not  to  the  same 
degree  of  intensity,  after  an  interval  of  three  minutes.  During  the 
next  half-hour  there  were  repeated  localized  convulsive  movements  in 
various  parts  of  the  body. 

In  another  dog  I  exposed  both  hemispheres,  and  also  the  upper  part 
of  the  spinal  cord,  as  far  down  as  the  fourth  cervical  vertebra.  A  piece 
of  wet  chamois-skio  was  then  laid  upon  the  brain,  and  one  electrode— < 
thin  plate  of  copper — placed  in  contact  with  it,  while  the  other — a  thin 
copper  wire  doubled  upon  itself — was  moved  up  and  down  upon  the 
exposed  spinal  cord.  During  this  operation  the  animal  was  in  a 
state  of  general  convulsion,  the  respiratory  muscles,  eepeoiidly  the  dim* 
phragm^  being  involved  Tlie  current  was  passed  in  this  manner  for 
ten  seconds.  The  animal  was  then  allowed  to  recover  consciousQess. 
As  soon  as  the  effects  of  ether  hud  measurably  passed  off,  convulsive 
movements  ensued  throughout  the  body,  tlie  diaphragm  being  m&riud* 
ly  affected  with  the  other  respiratory  muscles,  and  the  he&rt  best 
with  great  irregularity,  both  in  regard  to  force  and  rhythm. 

In  these  experiments  a  Gaiffe's  faradaic  machine  was  employed^ i 
the  current  was  so  feeble  as  barely  to  move  the  hammer  and  to  be 
when  the  electrodes  were  applied  to  the  tongue. 

I  think  with  Dr.  Hughlings  Jackson  that  such  convulsive  nioveoM 
are  the  result  of  "discharging  lesions"  of  nerve-centres.  The  case'' 
the  patient  to  which  I  have  referred  under  the  head  of  epilepsy^  in 
whom  there  was  convulsive  tremor  of  one  side  of  the  neck  and  faoc, 
induced  by  irritation  applied  to  the  skin  of  that  side,  shows;,  as  well  ii 
others  on  record^  that  such  instances  may  be  developed  into  epilepsy 
under  adequate  circumstances,  but,  as  there  said,  I  cannot  regard  them 
as  primarily  epileptic. 

In  another  case — that  of  a  young  lady  who  has  come  under  m\  caiv 
since  the  chapter  on  epilepsy  was  written,  who  is  very  excitable,  has 
had  two  choreic  periods,  and  once,  certainly,  an  epileptic  seizure — licpe 
are  daily  several  attacks  of  convulsive  tremor,  in  which  the  action 
starts  from  tlie  right  side  of  the  neck,  gradually  invades  the  right  aide 
of  the  face,  and  eventually  the  muscles  of  the  corresponding  upper 
extremity.  There  is  not  for  a  moment  the  slightest  impairment  of  con- 
Bciousness.  The  face,  however,  is  at  first  deathly  pale,  but  soon  be* 
comes  flushed.  Tliere  is  no  stupor,  no  mental  confusion  before,  durix^ 
or  after  tlie  attack.  She  laughs  and  talks  during  its  continuance,  and 
has  a  perfect  recollection  of  every  thing  that  takes  place  during  th* 
paroxysm.  That  such  a  case  is  very  near  to  epilepsy  is  undoubted,  bot 
then  congestion  is  very  near  to  inflammation,  and  ma}-  exist  for  ye«i 
without  advancing  to  full  development. 

lljere   are    certain   morbid  conditions  usually  classed  as   cboftJ*; 
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which  h«-ve  more  aJBnity  with  convulsive  tremor  than  with  chorea, 
though,  perhaps,  they  are,  with  even  greater  propriety^  placed  under  the 
head  of  hysteria.  These  are  the  turninga,  aalaam-convulsions,  jump- 
iDgs,  etc.  It  is  quite  probable  that  the  lesion  causing  those  disorden 
is  similar  to  that  producing  convul&ive  tremor. 

The  morbid  anatomy  of  the  affection  under  notice  is  entirely  a 
matter  of  supposition^  and  indeed  there  are  not  many  data  for  forming 
ao  opinion  relative  to  the  essential  nature  of  the  structural  alteration. 
So  far  as  we  can  judge  from  a  consideration  of  the  phenomena,  the  seat 
ia  in  the  cortical  substance  of  the  brain,  and  in  the  medulla  oblongata 
and  upper  part  of  the  spinal  cord.  The  disturbances  of  the  respiration 
and  circulation  point  to  tbeaa  ktter  organs  as  a  part  of  the  auatomioal 
substratum. 

In  those  cases  in  whidt  there  are  spasms  localized  in  various  parts 
of  tlie  face,  neck,  or  extremities,  it  is  probable  that  the  lesion  exists 
entirely  in  a  limited  part  of  the  cortical  substance  constitutiDg  the 
motor  centre  for  the  region  involved. 

Treatment. — In  the  first  cases  that  came  under  my  obser^'ation,  I 
employed  counter^irritation  in  the  form  of  a  scton  inserted  into  the 
Bspe  of  the  nock,  large  doses  of  the  bromide  of  potassium,  and  the 
primary'  galvanic  current.  Iron  and  quinine  were  given  in  two  castas  to 
relieve  the  general  aniemic  condition  which  existed.  These  measures 
were  entirely  auoc^ssful,  except  in  the  third  case,  in  which  the  bromide 
of  |)otassium  produced  no  perceptible  effect.  The  tincture  of  hyoacya- 
moa  was  substituted  for  it  with  good  rtssults,  but  all  treatment  was 
sobsequently  abandoned  as  stated. 

In  the  fourth  case  the  patient  was  treated  with  gmdually-increaalng 
doses  of  strychniai  with  the  effect  of  causing  a  complete  cure.  A  solu- 
tion of  the  sulphate  of  strychnia,  consisting  of  two  grains  to  the  ounce 
of  water,  was  administered  in  doses  of  ten  drops  three  times  a  day,  the 
dosae  being  increased  by  one  drop  every  day,  till  the  physiological 
•ffsots  of  tho  drug  were  obtained.  A  return  to  the  original  done  of  ten 
drops  was  then  directed,  and  an  increase  as  before.  From  ttiirty  to 
llMfty^ve  drops  were  generally  neoesaaiy  to  cause  slight  rigidity  of  the 
nneoles  of  the  legs  and  neck.  Tho  paticmt  continued  treatment  for 
attveral  months,  and  bad  no  further  spasms. 

In  the  fifth,  sixth,  and  other  eases,  I  hare  relied  for  hitemal  treat* 
ment  enitrely  on  the  bromide  of  zinc  given  in  solution  in  gradually* 
increasing  doses.  In  all  of  these  the  result  has  been  entirely  aattslao- 
loffj.  In  the  fifth  case,  no  paroxysm  ensued  after  the  first  day  of  treftl^ 
menl.  Four  weeks  afterward,  the  patient  presented  himself  at  my 
dintO|  and  announced  the  complete  cessation  of  all  convulsive  moTe* 
»      mtialSi  and  that  he  had  resumed  his  work,  which  had  bcH*n  interrupted 

Kieveral  years. 
[n  the  aixth  ease  I  administered  the  zinc^  and  in  addition  applied 
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the  actual  cautery  repeatedly  to  the  nape  of  the  neck.  Only 
paroxysm  occurred  alter  the  treatment  was  begun,  and  that  was  bf 
duoed  by  the  excitement  and  irritation  caused  by  the  primary  galfmnic 
current  applied  to  the  spine*  The  patient,  two  months  afterword,  n^ 
mained  entirely  well,  though  still  continuing  to  take  the  zinc. 

In  all  the  other  cases,  five  in  number,  the  bromide  of  stinc  has  tiif- 
ficed  to  effect  the  cure, 

I  have  uniformly  given  it  in  solution,  either  in  water  or  simpli 
syrup,  in  the  proportion  of  one  drachm  to  the  ounce.  Of  this  mi^rture, 
ton  drops  were  given  three  times  a  day  for  the  first  two  weeks,  then  fif- 
teen drops  three  times  a  day  for  the  nejct  fortnight,  and  so  on,  inorcft0> 
ing  five  drops  for  the  doses  of  each  subsequent  two  weeks.  This 
has  been  continued  for  from  three  to  six  months,  and  then  the 
are  gradually  reduced,  except  in  Cases  V,  and  VI.,  in  which  I  §hall 
continue  them  for  a  much  longer  period,  and  in  two  others  which  halt 
been  but  for  a  short  time  under  treatment. 


CHAPTER  IV. 


OSOBEA, 

Although  it  is  quite  certain  that  several  distinct  affeotions  are 
eluded  under  the  term  "  chorea,"  these  are  analogous   to  each  oU 
and,  as  we  know  little  about  the  essential  anatomical  features  of 
disorders,  and  as  they  are  allied  by  their  symptoms,  it  will  be  adi 
for  the  present,  to  consider  them  together, 

Symptonia. — Even  in  Bimple,  typical,  and  uncomplicated 
chorea,  the  symptoms  exhibit  great  variety.  They  are  cocuiMted 
mainly  with  the  mind,  with  motiltty,  and  mth  sensibility,  tfaoaglv  at 
the  same  time,  the  functions  of  organic  life  are  generaUy  more  Off  lest 
deranged. 

Among  the  earliest  symptoms  of  chorea  are  those  referable  to  dis- 
ordered brain-action.  The  character  and  disposition  of  tho  patient 
undergo  a  marked  change,  and  there  is,  besides,  from  the  first,  a  very 
decided  impairment  of  mental  vigor,  Tbe  emotions  arc  easily  excited^ 
and  the  temper  becomes  fretful  and  irritable*  Hallucinations  are  oot 
uncommon,  and  these  are  generally  connected  either  with  the  sight  or 
hearing.     Sometimes  both  these  senses  are  involved. 

The  sleep  is  generaUy  disturbed  by  disagreeable  dreams,  sometimei 
reaching  to  the  intensity  of  nightmare,  and  these  are  so  virid  tkftt 
patient  often  considers  them  realities. 

In  a  few  cases   there  is  decided  mania,  but  this  is  not  of 
aggravated  form,  and  is  of  temporary  dui-ation.     Three  such  ii 
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been  under  my  care,  all  occurring  in  joung^  girls  of  about 
the  mge  of  puberty,  and  exhibiting  in  all  otber  respects  the  typical 
cbaimcteristics  of  chorea. 

la  two  eaaea  under  my  ohaervation,  the  6r8t  notable  event  to  the 
ootirae  of  the  diaeaae  was  an  epilej'tic  paroxysm,  which,  however,  was 
not  repeated  in  either  case. 

The  mo8t  prominent  symptoms  of  the  disease  are,  in  the  great  ma» 
jority  of  cases,  exiiibited  in  the  irregular  and  disorderly  muscular  con* 
traetiona  which  make  their  appearance  at  a  very  early  perto<],  and 
which  have  given  it  a  name  in  nearly  every  language  of  the  civilised 
world.  Thus,  we  have  the  terms  chorea  (;^;opcia,  a  dance),  St,  Vitua'« 
dance,  St.  Guy's  dance,  etc. 

In  the  beginning  the  foot  of  one  aide  drags  a  little,  and  soon  after* 
ward  the  corresponding  upper  extremity  beoomet  aflccsted  with  th^ 
choreic  movements.  These  are  manifested  in  the  fingers,  in  the  flexion^ 
extension,  and  rotation  of  the  wrist,  and  in  the  movements  of  the  elbow 
and  shoulder.  No  matter  where  the  hand  be  placed,  it  cannot  be  kept 
steady,  but  it  and  the  whole  extremity  are  in  a  constant  atatc  of  agita* 
tion.  Before  long  the  muscles  of  the  neck  and  face  participate,  the 
head  is  jerked  from  side  to  side,  and  a  continual  aerioa  of  gnmacea  it 
ibc  result  of  the  actions  in  the  facial  muaclea. 

In  some  oases  the  involuntary  movementa  are  confined  to  one  lat* 
eral  half  of  the  bod)-,  constituting  the  form  known  as  hemichorea. 
This  is  the  case  in  about  one-fourth  of  the  instance's.  Thus,  of  two  hun- 
dred and  thirty-five  cases  cited  by  S^,"  the  phenomena  in  aixtyfoor 
w«re  limited  to  one  side.  This  limitation  has  not,  as  waa  formerly 
auppoeed,  any  relation  with  hemiplegia,  but  is  sololy  the  result  of  the 
■ttspension  of  the  progress  of  the  disease. 

At  first  the  movements  are  moderate,  but  they  go  on,  becoming 
and  more  severe,  until,  in  extrema  cases,  the  condition  of  the  pa* 
beoones  exceedingly  pitiable.  The  anns,  tho  h^gji,  the  face,  and 
are  in  almost  conatant  action.  Every  attemjit  to  porfonn  a  vol- 
loilary  movement  excites  still  more  the  disorderly  actions,  and  tbna  tha 
patsent  is  unable  to  feed  or  dress  himself,  and  sometimes  even  walking 
iMComea  impoasibte* 

In  on©  type  of  cases  the  convulsive  movrments  come  on  paroxya* 
aally,  and  are  often  of  the  most  astonishing  ohaimctar.  The  patient  ta| 
]Mriuipa»  lying  quietly  on  the*  bod,  when  auddenlj  tbe  bead  is  thrown 
bttdcw»f  ill  involuntary  rootkOf  and  tbe  inuaoles  of  tlia 

trmk  c-  '  \y  as  to  throw  the sttlRsrar  loffdbly  to  the  floor, 

Agmhiy  a  series  of  gyratory  motions  ensues,  and  the  patient  turns 
on  one  foot  until  onmpletv  exhaustion  follows  ;  or  there  may  ba 

t  **  Ds  la  cherts  si  dcs  affoctiuus  a«rv«iiMt  «a  |(i)^aAr»l,  ftv«e  ]mn  rapports  a?9«  Its 
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leaps  and  contortions  of  various  kinds.  Sometimes  the  movemenU 
rhythmical.  A  lady,  who  a  short  time  since  was  under  my  charge,  i 
suddenly  seized  with  an  irresistible  impulse  to  bend  the  left  eJbow, 
The  arm  continued  in  motion  for  half  an  hour,  and  then  the  right  arm 
began  a  like  movement.  Tn  a  few  minutes  the  head  began  to  nod, 
then  the  left  knee  was  alternately  flexed  and  extended,  and  Enally  the 
right  knee  became  similarly  aflfected.  For  over  an  hour  these  move- 
ments continued,  and  then  a  regular  alternation  ensued — first  the  left 
arm,  then  the  right,  then  the  head,  next  the  left  leg,  and  finally  the 
right  leg.  These  actions  were  perfectly  timed,  and  were  all  performed 
in  exactly  ten  seconds,  as  I  ascertained  by  determinations  made  on 
several  occasions.  As  she  sat  in  a  chair,  or  lay  on  a  bed,  she  was  a 
curious  sight.  Though  she  was  good-tempered  with  it  all,  her  cmo* 
tional  system  was  in  a  state  of  great  exaltation.  She  recorerod  in  ft 
few  weeks. 

In  another  case  a  lady  from  New  Jersey  was  ailected  in  a  still  man 
extraordinary  manner.  While  sitting  sewiiig  one  day,  after  having 
been  greatly  fatigued  the  previous  night,  her  leg  began  to  tremble  vio- 
lently. In  a  few  minutes  the  arm  of  the  same  side  became  involved, 
and  very  soon  the  other  limbs  and  the  head  were  affected.  She  was 
now  in  a  state  of  general  tremor,  and,  on  attempting  to  rise,  fell  to 
the  floor.  She  was  then  seized  with  another  kind  of  movemeat.  Her 
legs  were  drawn  up  forcibly,  and  then  suddenly  extended,  and  thtl 
with  inconceivable  rapidity.  She  was  placed  on  a  bed,  but  was  unabla 
to  stay  there  unless  held  by  several  persons,  so  strong  were  the  con* 
tractions  which  took  place^  On  one  occasion  she  was  thrown  over  five 
feet,  her  body  coming  to  the  floor  with  great  violence. 

The  following  day  a  fresh  series  of  phenomena  ensued.  Slia  begKD 
to  turn  somersaults,  and  continued  these  actions  for  several  hoim  wh^ 
out  appearing  to  be  greatly  exhausted.  Then  she  jumped  suddenly  to 
her  feet,  and  rushed  round  in  a  circle  with  such  swiftness  that  she  oodd 
not  direct  her  steps,  and  she  several  times  knocked  her  body  with  grett 
force  against  the  walls  and  furniture.  Then  she  danced  for  several  houn, 
and  toward  evening  beciime  tolerably  quiet,  though  thero  was  still  in- 
voluntary twitching  of  nearly  all  the  muscles.  In  all  the  various  move- 
ments she  went  through,  every  attempt  to  hold  her  only  made  her  worse, 
and  she  begged  that  she  might  be  let  alone,  as  the  effort  to  control  bar 
by  physical  force  made  her  head  swim,  and  gave  her  a  severe  headacba 
At  night  the  paroxysms  ceased,  but  they  were  renewed  as  soon  as  sh* 
awoke  in  the  morning,  and  continued  with  but  little  intermtasioDy  nd 
in  every  possible  form,  till  she  went  to  sleep. 

On  the  third  day  I  visited  her,  and  found  her  in  the  midst  of  • 
genes  of  movements  such  as  I  have  described,  Herpidse  was  irregulir, 
her  respiration  hurried,  and  her  countenance  evinced  great  anxietv. 
There  was  no  evidence  of  any  hysterical. complication. 
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I  lit  once  proceeded  to  administer  chlorofonn  bj  inhaJation,  and  in 
ft  few  moinents  she  was  completely  under  its  infiuenoe*  The  paroxysms 
eemsed  soon  after  the  inhalation  was  begun.  I  kepi  ber  in  a  state  of 
aiuesihesia  for  half  an  hour,  \Vlien  she  recovered  consciousness  she 
wa4  perfectly  composed,  and  remained  so  all  the  rest  of  that  day.  1 
left  directions  that  the  inhalation  was  to  be  repeated  if  there  should  be 
any  rstiirns  of  the  choreic  paroxysms,  but  there  were  none«  She  slept 
well  all  night,  and  the  following  morning  was  quiet  till  about  eleven 
oVlock,  when  a  slight  tremor  began,  which  was  at  once  quieted  by  the 
ohloroform.  I  saw  her  again  that  day,  and  began  a  treatment  consist- 
iMkg  mainly  of  strychnia  in  gradually^increasing  doses,  and  renewed  my 
directions  in  regard  to  the  chloroform.  After  this  she  had  a  few  H.tr 
tempts  at  paroxysms,  but  they  were  always  stopped  by  the  Inlwil/iHon 
of  the  chloroform,  and  in  a  few  weeks  she  was  well. 

Chorea  of  rhythmical  or  uniform  character  has  often  prevailed  epi* 
demically.  The  mont  authentic  recorded  visitation  of  the  kind  was  one 
which  occurred  at  Aix-la-Chapelle  in  1374.  This  was  in  the  form  of  a 
djuicing  mania,  and  is  fully  described  by  Uecker  *  under  the  name  of  St, 
John^s  dance.  The  men  and  women  subject  to  it  met  in  the  streets 
mod  ehurches,  where  ^Hhcy  formed  circles  hand-in-hand,  and,  appearing 
to  have  lost  all  control  over  their  senses^  continued  dancing,  regardloM 
of  the  by-standers,  for  hours  together  in  wild  delirium,  until  at  length 
they  fell  to  the  ground  in  a  state  of  exhaustion.  They  then  complained 
of  extreme  oppression,  and  groaned  as  if  in  the  agonies  of  death,  until 
they  were  swathed  in  cloths  bound  tightly  around  their  waists,  upon 
wliiob  they  again  recovered,  and  remained  free  from  complaint  until  the 
next  attack.  This  practice  of  swathing  was  resorted  to  on  acroimt  of 
tlie  tympany  which  foUowecl  thesf  spasmodic  ravings,  but  the  by* 
•taoders  frequently  relieved  patients  In  a  lens  artificial  manner,  by 
thojnping  and  trampling  upon  the  parts  affocted.  While  dancing  they 
neitlMr  taw  nor  heard,  boing  insensible  to  external  impressions  through 
tll9  •emee,  but  were  haunted  by  visions-^their  fancies  conjuring  up 
ipirtts,  whose  names  they  »h ricked  out  ;  and  some  of  them  afterward 
aieerted  that  they  felt  as  if  they  had  been  immersed  in  a  stream  of 
blood,  which  obliged  them  to  leap  so  high.  Others,  during  the  parox* 
jani,  saw  the  heavens  open  and  the  Saviour  enthroned  with  the  Virgin 
Mary,  according  as  the  religious  notions  of  the  age  were  strangely  and 
Tanoualy  refleoted  in  their  imaginations^ 

In  the  most  fuUy-dovelopod  and  best-marked  instances  of  the  die* 
ease,  it  was  often  usherefl  in  by  an  attack  of  epileptic  oonvulaiont* 
Stioh  were  probably  oases  of  hyatero-epilepsy,  an  affection  to  be  prea* 
entJy  considered  at  greater  length. 

The  affection  spread  like  wtld-fire— being  fed  by  that  principle  of 
imitation  which  ajipears  to  l^e  so  powerful  an  inEuenoe  in  causing  the 
<  *•  |[^4a«iiitc«  of  thr  U\tUl\t  Ag««,'*  "Sydenhatn  Bodcrty  TnuukikA,"  lil4,  p  97. 
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propa^tion  of  this  and  analogous  disorders  of  the  nenrcua  system. 
Those  affected  were  generally  regarded  as  being  possessed  by  evil  d6> 
moDs,  and  consequently  only  to  be  cured  by  the  exoroisms  of  the  clei^. 

In  1418  it  broke  out  in  Strasbourg,  and  there  received  the  name  of 
St.  Vitus's  dance,  from  the  fact  that  the  most  efficacious  means  of  cure 
was  thought  to  consist  in  the  intercession  of  this  saint. 

Similar  attacks  of  dancing  mania  had  occurred  before  that  of  St. 
John,  but  the  details  are  more  or  less  obscure,  and  several  have  occurred 
since.  Among  these  latter  must  be  placed  the  tarentism  which  over- 
ran Italy^  and  various  more  restricted  epidemics  of  like  disorders*  In 
our  own  country  we  have  had  the  Jumpers,  and  we  still  have  the 
Shakers.  In  addition  to  these  are  many  of  the  manifestations  of  witch* 
craft,  which  were  choreic,  and  of  which  this  country  has  had  ita  full 
share,  and  of  spiritualism,  wliit-h  it  enjoys  the  doubtful  honor  of  hav- 
big  initiated/ 

In  chorea,  even  of  the  ordinary  simple  kind,  the  speech  is  imperfect, 
owing  to  the  incoordination  of  the  muscles  directly  concerned  in  articu* 
lation,  and  those  which  effect  respiration.  There  are,  therefore,  stutter- 
ing and  stammering,  and  at  times  a  peculiar  difficulty  of  speaking,  ow- 
ing to  the  attempt  being  made  when  the  chest  is  empty;  that  is,  when 
expiration  has  just  been  accomplished.  The  tongue  and  lips  rarely 
escape  being  involved  to  a  considerable  extent. 

The  muscles  of  mastication  and  deglutition  are  generally  affected, 
und  hence  the  food  is  imperfectly  chewed,  and  often  causes  choking 
from  difficuhy  of  swallowing  it. 

In  some  cases  chorea  is  accompanied  with  paralysis — the  choi^a 
paralytica  of  authors.  This  loss  of  the  power  of  voluntary  motion  is 
usually  hemiplegic,  and  involves  the  same  muscles,  which  are  the  seat  of 
the  irregular  movements.  Occasionally  there  are  contractions  of  the 
limbs,  but  not  to  any  great  degree. 

Dr.  Weir  Mitchell  *  has  also  called  attention  to  disorderly  movr- 
ments  8uper\'ening  after  paralysis,  to  which  he  applies  the  term  of  post- 
paralytic chorea.     The  propositions  which  he  enunciates  are  : 

1.  That  adults  who  have  had  hemiplegia,  and  who  have  entirelT 
recovered,  are  often  the  subjeots  of  ohoreal  disorder. 

2.  That  the  younger  the  patient  the  more  apt  these  choreal  devel- 
opments are  to  ensue. 

Dr.  Mitchell  adduces  several  interesting  cases  in  Bupport  of  the»i 
prnpoHitions,   and   quite  a  large   number  have  come  under  my 
observation.     But  the  condition  in  question  is  an  entirely  diffi 
affection    from   athetosisj   with    which    it   has   been   confounded 
Charcot,  Gowcrs,  and  others.     The  latter,  in  a  very  interesting  mofio- 

I  See  the  nuthor's  "On  Certain  Causes  of  Nerroug  Dcmngeincnt,"  for  mom  compkW 
details  on  this  ornd  analoj(oU5s  subjects,  and  for  accounts  of  other  example?. 

•  *'  Pottt-raraljrtic  Choiea,"  Anteriean  Journal  of  the  Medicai  iicinwa,  October,  ISTf 
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ill,*  diflcusgea  tli©  question  of  the  identity  of  athetosis  witli  post- 
iplegic  chnroa,  but  fails  to  discriminate  between  bia  own  e^ises^ 
^ime  of  which  wltg  appan-ntly  iiiHtances  of  athetosis,  while  others 
were  not. 

Chorea  is  sometimes  of  very  limited  extent.  It  may  b©  only  shown 
in  the  band  or  foot,  but  more  frequently,  when  restricted  in  its  topog- 
ntphy,  it  is  manifested  in  the  head  or  face.  There  niay  be  only  a  littli* 
twit<:bing  of  the  muscles  at  the  anglet*  of  the  mouth,  or  of  those  which 
raise  the  upper  lip,  or  of  the  orbicularis  palpebrarum,  by  which  the 
eyelids  are  closed,  or  of  the  levator  palpebrie  superioris,  or  of  the 
cormgator  suijercilii,  or  occipito-frontalis.  Sometimea  the  head  h  ro- 
tated suddenly,  or  twitehed  to  one  side,  or  there  is  a  shrugging  of  the 
rhoulders. 

In  several  cases  that  have  been  under  my  care,  the  abnormal  mani* 
festations  were  entirely  confined  to  the  organs  of  voice  or  speech.  In 
one  instance — that  of  a  young  girl  from  Illinois — while  there  was  a 
general  hyjiera*«thesia  of  the  whole  nervous  system^  there  were  no 
choreie  movements  except  of  the  rei»piratory  and  laryngeal  musirles. 
Tlie  respiration  was  therefore  exceedingly  irregular,  and  at  times  inar- 
ticulate sounds  were  made,  which  were  involuntan,'.  Articulate  speech 
w^as  lost  from  inability  to  coordinate  the  muscles,  but  there  was  no 
paralysis,  for  the  tongue  could  be  moved  freely  in  all  directions,  and 
the  lips  were  as  ninbile  as  ever,  except  when  the  patient  made  an  effort 
to  apeak*  After  a  few  weeks  the  sound  from  the  larynx  was  made 
regularly  at  each  expiration.     There  were  no  sounds  during  sleep. 

In  thia  caae  there  was  a  strong  hysterical  element  present.  The 
affection  resisted  all  treatment,  and  finally  I  sent  the  patient  home, 
ikcarcely  improved  except  in  her  general  health.  One  morning  she 
mwoke,  b«gan  to  speak,  anil  there  was  no  resumption  of  the  laryngeal 
MMUida.     Slie  haa  continued  well  ever  since,  now  over  two  ycjin. 

Again,  there  may  be  an  irregular  action  of  the  muscles  of  sfieech, 
and  in  consequetlce  words  are  uttered  against  the  will  of  the  jiatieot^ 
aad  often  without  any  previous  knowledge  of  what  is  going  to  be  said. 
Sercral  such  castas  have  been  under  my  observation,  and  I  have  alluded 
to  two  of  them  in  a  recent  lecture 'on  chorea.  8inc<»  then  another 
remarkable  case  of  the  kind  has  come  under  my  oare.  In  this  instance 
lb«re  is  scarcely  a  minute  during  the  day  that  the  speech  is  not  going 
im^  and  this  without  the  least  power  on  the  part  of  the  patient  to  arrest 
or  direct  if.  If  he  i»  asked  a  quej»tion»  he  can  only  use  a  few  apposite 
wordu,  the  others  being  altogether  without  relation  lo  the  wubject 
about  which  he  wishes  to  speak. 

The  convulsive  movements  tn  chorea  almost  invariably  stop  dtiring 

*  ^On  *  AtliHosli*  and  Poet-ncmlptcgk  DI«on!en  of  Movrment,**  Mtdito-Ckiruiyie^ 
3V— wKciwi,  volHr,  1S74. 
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sleep.     They  arc  also  sonu^tiinea  temporarily  aiTvsted  by  inlrnse 
tal  occupation^  but  are  always  rendered  worse  by  emotional  dbiur] 
or  pbysical  fatigue.     On  tbe  contrary,  they  are  diminished  by  mental 
and  emotional  quietude. 

Strange  as  it  may  appear,  the  sensation  of  being  tired  is  scarcely 
ever  experienfcd  by  choreic  patients.  Generally,  however,  there  we 
wandering  pains  in  tbe  limbs,  headache,  and  pain  in  tbe  back.  The 
cutancou*j  gensibiJity  is  usually  increabed,  but  in  some  cases  it  ia 
greatly  lessened,  and  may  bo  abolished  altogether  in  »ome  parts  of  Um 
body. 

The  functions  of  the  several  viscera  are  ordinarily  more  or  less  de- 
ranged. There  are  paroxysms  of  palpitation  of  the  heart,  and  the 
action  of  thi**  organ  h  to  some  extent  irregular  during  the  whole  coti;»e 
of  the  disease.  Endocardial  murmm's  are  often  present,  either  systolic 
or  diastolic,  but  are  the  result  of  the  anaemia  which  is  so  prominent  a 
feature  of  chorea.  Respiration  is  imperfect  ;  the  stomaeb  does  not 
digest  well  ;  and  there  are  nausea  and  vomiting.  The  boweU  are  con- 
stipated ;  tbe  urine  is  loaded  with  fthospbates,  and  is  of  diminished 
quantity  ;  and  the  menstrual  function  in  girls  is  imperfectly  performed, 
eitliiT  as  regards  quantity  or  quality.  The  skin  is  dry  and  harsK  tlif 
hair  loses  its  gloss,  the  complexion  is  pale^  the  lips  bloodless,  lb* 
pupils  dilated,  and  the  sclerotic  coat  of  the  eye  of  more  than  nonnal 
whiteness, 

Tbe  tendency  of  chorea  is  to  increase  to  a  certain  point,  and  tbea 
to  gradually  diraiiiish.  In  favorable  cases  occurring  in  children,  it  row 
its  course  in  about  three  months.  I'his  period  can  be  materially  short- 
ened by  appropriate  treatment.  Sometimes  it  ceai^es  very  soddenly, 
and  in  others  passes  into  a  chronic  condition,  which  may  last  for  ytiri 
or  during  tbe  life  of  tbe  patient.  Occasionally  it  terminates  in  deaitli, 
either  directly  or  in  consequence  of  the  supervention  of  some  inteh 
cuiTent  affection.  Three  fatal  cases  have  come  under  my  observation. 
One  of  these  I  saw  several  times  in  consultation  with  my  friend  Dr.  T. 
G.  ThomaH,  The  patient  was  a  young  lady  about  twenty  years  of  tgf, 
and  her  paroxysms  were  of  tbe  most  violent  character,  sometimes  being 
so  strong  as  to  cause  her  to  throw  herself  off  the  bed,  or  to  dash  about 
the  room  with  great  force.  Ko  treat nieut  appeared  to  exercise  any  re- 
straining effect,  and,  after  about  two  years,  she  died  of  an  abtlomiiiil 
affection.  There  was  no  post-mortem  examination.  In  the  other  two 
cases,  death  ensued  from  exhaustion. 

Relapt^es  are  common  in  chorea,  especially  in  children*  and  soae- 
times  as  tnany  as  half  a  dozen  attacks  occur.  Subsequent  seiJEnrce  tft 
usually  less  severe  than  the  first. 

Chorea  is  often  complicated  with  hysteria — a  combination  whlr-h 
will  be  described  hereafter.  It  may  also  exist  in  conjunction  with 
rheumatism  and  malarial  fevers,  and  the  exanthemata. 
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In  an  interesting  monograph,  Dr.  Gowers  *  gives  the  resiiltfl  of  his 
|iindies  and  investigations  relative  to  certain  features  of  the  choreic 
dition.     He  found  that  the  eleetrie  excitability  of  both  iiervos  and 
moBcles  on  the  aflfcrteil  side  in  cases  of  heinichorea  is  increased  in  rao«t 
ea»efi  after  the  lap*<e  of  a  few  week*} ;  that  there  is  no  necessary  rela- 
tion between  the  8pontaneoii5  spasmodic  movements  of  the  affected 
mnt^rle^  and   the  incf»6rdination  which  takcrt  phu-c  when   vohuitary 
movenu-nts  are  attempted  ;  that  tliere  is  no  regiihirity  ;dx>ut  tfie  dis- 
tribtilion  of  the  disorderly  movements  in  easen  of  hemic horea,  and  that 
there  appeam  to  be  a  relation  in  Rome  caws  of  chorea  with  other  con* 
vulnive  affections^  Biich  at*  hysterical  and  epileptoid  Reiznre8  of  varioa» 
kinds,  and  even  tnie  epilepsy.     As  Dr.  Gowei-»  observe*,  this  relation, 
_    the  existence  of  which  is  unqne$)tii»nahie,  points  in  some  oaaeM  to  a  com- 
I  nion  origin  ;  in  others,  to  a  predisp-»sition  excited  by  the  one  di(H?aiio« 
I  Causes. — Chief  among  the  pre<lii<[>osing  causes  of  chorea  is  age.    It 

I   IS  more  frequent  during  the  jK?riod  extending  from  nix  to  tifteon  year* 
MtlMin  during  all  the  re«t  of  life,     £^e,  of  five  hundred  and  thirty-ono 
0*Bcii,  found  four  hundred  and  fifty-three  of  ages  ranging  from  a'lx  to 
fifteen  years. 
B         Duriug  the  la«t  ten  yearn,  in  my  hospital  and  private  praotice  and 
^L^  my  clinici^  many  caae8  of  chorea  have  come  under  my  obeervation 
HMbd  treatment,  but  I  have  kept  no  By^tematic  account  of  th«m  since 
tlie  first  edition  of  this  work  waa  published  (1871),     At  that  time  I 
liad  foil  notes  of  eighty  two  caseia  ;  of  thene,  sixty-seven  were  of  ages 
between  f^ix  and  fifteen  yearx.    Under  the  age  of  six,  the  diaease  is  lem 
frequent  aa  we  go  toward  birth.     CaiK'H  have  been  met  with  in  infants 
At  the  breast  of  «ix  moulhi*  old.     The  yf>ungeHt  case  I  have  had  waa  a 
girl  of  eighteen  months. 

After  fifteen,  the  disease,  tmleaa  it  occurs  as  an  epidemic,  u  not 

Tery  common.     Caxea  we,  however,  met  with  in  adulta,  and  even  in 

very  old  peraons.     I  have  ne<ni  four  cajies  in  in<lividunl!«  over  thirty,  and 

three  in  peraons  between  the  agea  of  twenty  and  thirty.     Of  course,  I 

refer  to  the  origination  of  the  diaease  at  the<«e  ages  :  instances  of  its 

be   '  in  childhood,  becoming  chronic,  and  laiiting  through  life,  art 

tH*'  In  those  e^iaes  reported  by  authors  of  the  affwtion  origH 

ng  very  late  in  life,  we  have  every  reason  to  conclude  that  they 

were  instances  of  organic  lestionn  o(  the  bniin  or  spinal  cord — probably 

aelerosis-^giving  rise  to  rhythnu<'al  movements  or  paralytio  tremor. 

The  female  sex  is  much  mure  liaJ)le  to  chorea  than  the  male.     Of 

L   Me'sfire  hundred  and  thirty-one  cases,  three  hundred  and  ninety-thriM* 

■  were  girl*  and  one  hundred  and  thirty-eight  boys. 

Of  tbe  eighty-two  oases  of  which  I  hav<*  full  reeords,  seventy  wi-re 
females  and  twelve  males.     Hhcumattsui  ban  be<*n  supposed  to  be  a 

■  '  **0b  somi  Points  hi  the  t^Ualctl  Rlftory  of  Cbons.**    Rsprtalcd  from  tho  JHM 

■  MMitti  Jtmnml^  Loodoa,  1878. 
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predisposing  cause  of  cliorea.  Of  one  huntlred  and  twenty-eight 
See  found  sixty-one  in  aasociation  with  rheumatism  ;  but  when  we  c< 
to  inquire  further,  we  find  that  only  thirty-two  of  these  were  artieular 
I'houraatisni,  while  the  rest  were  cases  in  which  there  were  wandering; 
pains  which  may  have  been,  and  probably  were,  without  the  leaat  affin- 
ity with  true  rheumatism. 

While  it  is  certainly  the  case  that  chorea  sometimes  follows  or 
exwts  coincidentally  with  rheumatism,  I  duubt  if  its  influence  is  any 
njore  than  that  of  a  dcpi'essing  agent  to  the  organisnu  Of  the  eighty- 
two  cases  observed  by  myself,  only  sixteen  were  connected  with  rhea- 
matism,  while  eighteen  were  just  as  intimately  related  to  other  dis- 
eases. 

The  affection  appears  to  be  more  common  in  winter  than  in  sum- 
mer. Of  my  cases,  fifty -four  occurred  in  the  six  months  from  October 
to  March,  and  twenty-eiglit  in  the  other  six  months  of  the  year. 

Among  the  exciting  causes,  those  connected  with  the  emotion* 
occupy  the  first  place.  Twenty-seven  of  my  cases  were  directly  the 
result  of  fright,  apprehension,  anxiety,  mental  excitement,  or  some 
other  cause  of  the  kind.  In  eight  it  was  induced  by  intense  study  at 
ftchool,  and  in  four  from  imitating  others  similarly  affected.  This  lat- 
ter factor  is  not  of  so  general  application  as  in  former  times,  when 
social  life  was  different.  To  it  is,  doubtless,  to  be  ascribed  the  sprtad 
of  choreiform  movements  through  certain  localities,  and  especially 
convents,  such  as  occurred  in  the  thirteenth,  fourteenth,  and  tifteeutli 
centuries,  to  some  of  which  reference  has  already  been  made. 

Among  other  causes,  bad  hygienic  influences  and  exhausting  dis- 
eases generally  are  to  be  mentioned. 

Pregnancy  is  also  asserted  to  be  a  cause,  and  cases  are  on  record  tn 
which  the  fa*tu8  has  been  born  choreic  of  a  choreic  mother. 

Diagnosis. — There  is  not  much  danger  at  the  present  day  tint 
chorea  will  be  confounded  with  many  of  the  diseases  from  which,  n<4 
long  ago,  it  was  not  clearly  disassociated.  Thu.s,  from  paralysis  agitaOK, 
epilepsy,  locomotor  ataxia,  multiple  cerebral  and  cerebro-spiual  5cLe* 
rosia,  the  fuller  actjuaintanco  which  we  have  in  recent  years  acquired 
of  these  maladies  prevents  the  necessity  of  dwelling  on  their  character* 
istics  as  distinguished  from  those  of  chorea.  The  course  of  the  latter 
disease,  and  the  symptoms,  other  than  those  connected  with  motiUty, 
are  in  the  others  so  different  that  no  one  who  has  studied  their  phenori)- 
ena  could  fall  in  making  a  correct  diagnosis. 

With  hysteria,  some  of  the  forms  of  chorea  may  be  confoand»'dt 
and  the  two  affections  are  not  infrecjuently  blended  in  the  same  person. 
It  must  be  confessed,  too,  that  there  are  cases  in  which  the  diagno^i^ 
cannot  be  clearly  made  out.  So  far  as  the  patient  is  concerned,  th« 
difficulty  of  forming  a  correct  opinion  in  such  casea  ia  not  a  matter  of 
much  moment. 


mtm 


CHOBEA. 


741 


\ 

I 

I 


I 


The  great  majority  of  cases  of  chorea,  such  as  are  met  with  in  chil- 
dren, are  readily  distinguished  from  hysteria.  The  faets  of  the  diseaM« 
cK*cuTTing  before  puberty  in  ho  large  a  proportion  of  instanceei,  that  the 
emotional  system  is  rarely  disturbed  as  in  hysteria,  that  the  affection  is 
not  eo  paroxysmal,  and  that  the  accessions  of  byateria  are  more  sit' 
den,  will  be  suflicicnt  to  render  the  diagnosis  aeenrate. 

From  convulsive  tremor — with  which  in  some  of  it*?  forms  it  i^ 
closely  analogous — ordinary  chorea  is  diagnontioated  by  the  facts  that 
it  in  not  paroxyema!^  but  continues  while  the  patient  is  awake,  that  the 
movemenf.s  are  more  diii^orderiy,  while  at  the  same  time  more  purposive, 
that  the  natural  tendency  is  toward  spontaneous  recovery^  and  that  it 
usually  occurs  in  children.  Hut  it  must  be  admitted  that  it  in  diflicult 
to  determine  tu  which  diseane  certain  rhythmical  and  paroxysmal  dia* 
orders  are  to  be  ascribed.  It  would  perhaps  l>e  more  correct  to  place 
all  gnch  under  the  head  of  convulsive  tremor  or  hysteria,  with  whioh 
afFertions  they  arc  certainly  closely  allied. 

Prognosis. — This  is  usually  favorable  in  thos^  cases  which  occur 
before  puberty.  Tht^  rhorea  f>f  adults  in,  however,  in  most  instances,  a 
Very  unniatiageable  affection,  and  generally  cither  terminates  in  death 
or  becomes  permanent.  Cases  in  which  death  ha^  ensued  have  been 
ri'ported  by  various  authors^ — among  them.  Dr.  John  \V.  Ogle/  Dr.  J. 
Ilughlings  Jiickson»*  and  l>r.  G.  See.'  As  already  stated,  three  fatal 
rases  have  occurred  in  my  own  experience.  The  tendency,  however, 
in  the  chorea  of  young  persons  is  decidedly  toward  recovery,  even 
tiDder  unfavorable  circumstances  as  regards  hygiene  or  medical  treat* 
ment. 

Morbid  Anatomy  and  Pathology,— In  many  cases  of  persons  dying, 
either  from  chorea  or  from  intercurrent  affection^  no  changes  have  been 
found  which  could,  with  probability*  be  regarded  as  constituting  th« 
cliHi'ase.  In  other  ca*es,  morbid  alterations  from  the  healthy  stale  have 
l>een  found.  The  idea  has  therefore  prevaikni  that  there  are  two 
kinds  of  ehorea^-one  which  is  entirely  functional,  belonging  to  the  so- 
called  neuroses,  the  other  the  result  of  organic  dtseaae  of  the  brain  or 
spinal  oonl,  or  both.  In  Ogle's  sixteen  fatal  cases.  cong€»stinn  of  the 
brain  and  its  mcuibranes  wan  found  in  pome,  while  in  oth*^'r<  thr  dis- 
9ltllt  existed  in  the  spinal  cord. 

In  an  analysis  of  one  hundred  cnj^e^  of  chorea,  Or  Hugfi.  h  viIvb 
foartern  fatal  cases.     In  all  but  four  of  these  there  wmj*  intra-critnial 

^  .  '  *•  lU'iwarW*  on  Chorea  Sumil  Viii^  inciudiiig  the  Ht»»Uiry,  Coun*e,  and  TcrmioAtion 
^fOxtccn  r*td!  fiajr*,"  Ptc,  Bniish  anJ  Fer^iffn  JUnUci^Chti'Hi^^l  Jitvktf^  Juiitsrj, 
l$M,  p.  fiOS. 

>  **  The  PhTiitok^^  Mtl  Pfttlioto^  of  Bm^MiOfm,*'  EJimhmf^  MtiitiU  Jomrmt,  Oc 
lotor,  IMOa. 

•  Op.  eiL 

■  "  Di^nn  of  One  Qumlrcd  Cams  of  CkorM,**  **  QufM  Dofpltal  Report*,*'  vol  {v.,  IU\ 
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congestion  vrith  other  structural  changes,  sucb  as  softening,  opacitiea, 
and  adhesions.  The  spinal  cord  was  not  examined  in  six  cases.  Of 
the  remaining  eight,  it  was  healthy  in  three,  and  congested,  eoftcood, 
or  with  adhesions  or  opacities  of  the  meiiihranus  in  the  remaining  fire. 

In  seven  fatal  cases,  colJected  by  Romberg,'  there  was  softenbg 
and  degeneration  of  different  parts  of  the  brain  and  of  the  spinal  cord. 

Other  similar  cases  have  been  reported,  and  in  the  majority  there 
were  fibrinous  concretions  on  some  portion  of  the  heart's  valves  or 
lining  membrane. 

In  1850  and  1863,  Dr.  Scnhouse  Kirkes'  published  the  detailfi  of  a 
uymber  of  cases  which  went  to  show  the  association  between  cborefl 
and  rheumatism,  and  he  made  the  prediction  that  "  future  experi' 
will  still  more  positively  demonstrate  that  an  affection  of  the  loft  v 
of  the  heart,  with  the  presence  of  granular  degeneration  upon  them,  Is 
an  almost  invariable  attendant  upon  chorea,  under  whatever  circum- 
stances the  chorea  may  be  developed."  The  relation  is  also  insisted 
upon  by  8ee  and  other  authors,  and  such  cases  as  those  of  Ogle  are 
cited  in  its  support.  But  the  doctrine  is  only  applicable,  with  anj 
probability,  to  the  fatal  cases,  and,  in  those  of  Ogle,  rheumatism  was 
not  always  an  antecedent.  In  regard  to  this  point,  I  am  entirely  in 
accord  with  the  views  expressed  by  Dr.  Ogle  in  the  followine^  extract, 
which  I  make  from  his  valuable  paper : 

"Again  it  might  be  asked,  if  there  was  merely  a  mechanical  cause 
(which,  of  course,  would  be  constant  in  operation),  such  as  embolism, 
why  should  the  movements  be  so  decidedly  and  universally  interrupted 
during  quiet  sleep  ?  Or,  why  should  certain  peculiarities  as  to  age  or 
sex  be  considered  as  predisposing  influences?  Recognizing  the  fre* 
Cjuent  existence  of  these  fibrinous  deposits,  or  granulations,  on  thb 
hearths  valves  in  chorea,  I  should  be  much  inclined  to  look  upon  tbcuB 
post-mortem  appearances  rather  as  results  of  some  antecedent  eondltJofi 
of  the  blood,  common  also  to  the  choreic  condition.  It  is  very  frt^Ij 
recognized  that  this  affection  is  frequently  in  some  way  or  other  cod- 
nected  with  that  condition  of  blood  which  obtains  in  what  we  etit 
ansEmia,  or  that  existing  in  rheumatic  constitutions.  In  both  of  tbe» 
states  we  know  that  the  fibriue  of  the  blood  Ls  much  in  excess  (as  sli9 
it  is  in  jiregnancy  and  other  conditions  looked  upon  as  obnoxious  to 
chorea),  and  in  these  states  we  know  that  the  fibrine  (with  which  ih^ 
blood  is  surcharged)  is  very  prone  to  he  readily  precipitated,  either 
owing  to  its  superabundance  or  from  other  obscure  ancl  acquired  prop- 
erties (possibly  also  from  some  interference  with  the  relation  of  tlw 
tibrine  and  the  other  constituents  of  the  blood),  upon  the  heart'«  walls 
or  valves.  May  not  this  hyperinosis  be  the  explanation  of  the  coinci- 
dence alluded  to  ?     la  most  cases,  the  deposit  is  probably  very  sligbt, 

'  '*  Lehrbuch  dcr  Nfirvenkrankbcitcn,"  Bnnd  ii, 

■  Lond<^n  Maiical  Oaidie^  1850,  and  Medical  Ttmtn  and  f^az^it*   \kt\% 
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and,  in  many  casea,  so  slight  as  to  require  search  for  it.  May  it  not 
infrequently  be  that  it  is  often  only  found  in  quite  the  dying  state? 
Hpeoulation  might  suggest  that  the  fibrinous  dvpohiu  arise  from  some 
iotcrfereiice  with  tht*  degree  of  solubility  of  the  fibritu*,  indueod  by 
ti*e  |»rfi4«?iiee  of  boiiic  uuunited  elements  within  the  blood  (sonic  result 
of  iJ*9iifr-inetamorpho»i8)  produced  by  the  ejcee»sive  rauseular  action 
and  other  functional  disturbance  which  exint  in  the  choreic  tstate,  thus 
b^ing  not  in  any  way  related  to  this  state  a»  a  cau^c,  but  as  a  conse- 
quence.** 

In  the  paper  to  which  reference  has  already  been  made.  Dr.  Ilngh- 
liDgH  Jack«on  asBociateg  heuiichorea  with  the  plugging  by  emboli  of 
the  V^BAelti  of  the  corpUH  ariatum  of  one  idde,  and,  in  a  recent  valuable 
pftper,  Dr.  Charlton  Bastian  *  my 9  : 

"I  need  only  hint  at  the  important  bearing  which  the  posaibility  of 
the  occurrence  of  minute  embolisms  of  this  kind  may  have  in  the  cluci- 
datiou  of  previou8ly-obi»euro  forma  of  00-cnJled  functional  dise4i«e  of  the 
Of'rTOUA  system,  an  I  hope  shortly  to  publish  the  detail^*  of  a  fatal  case 
of  chorea,  in  which  such  cmboUiiros  kd  to  ruptures  and  obliterations 
of  nnal)  vei^sels  throughout  the  coqiora  8triata  and  in  the  course  of  the 
mi  '  ''  '1  arteries  generally — this  being  a  ease  of  bilateral  chorea 

in  M  an  was  abo  present." 

As  the  result  of  our  pre:>ient  knowli^dgo  of  the  morbid  anatomy  of 
ehort%  while  it  cannot  be  saitl  that  we  are  able  to  detine  it£i  si^at  with 
ao6«racy»  we  have  strong  evidiMicc  to  wupport  the  vifW  that  it  is  not  a 
neurosis  or  funttional  affection — if,  indeed,  there  are  any  such — ^and 
that  it  LM  ilie  result  of  chaTigc^  taking  ]>lacc  in  the  ccrebro-spiual  sys- 
imu  As  previously  stated,  I  am  inclined  to  think  that  there  are  at 
ItAst  two  dif«tiiK't  di<t';isi's — «iiie  ilue  to  Hpinal  and  thi*  other  to  ccre>»nil 
Icaion,  thf  lalLvr  [jrob^ibly  cuuMsting  of  several  forms— but  that  it  U 
ftdviaable  to  consider  them  as  one  disease  of  various  types,  until  fur- 
ther investigation  enables  us  to  speak  with  ccrUiinty  on  the  subject, 
■Jid  to  clujisify  tlicm  accordiug  to  the  morbid  anatomical  condition  of 
each. 

In  the  paper  already  cit4*d,  I>r.  HughLings  Jackson  sayu  of  the  cho- 
reic phenonu-ua  :  •*  llicy  are  n*>t  mere  spasms  and  cramps,  but  an  aim* 
progrcHsiou  »>f  m<jvements  of  considerable  complexity,  much  nearer 

purposive  movements  of  hi^alth.     They  are  not  so  much  incohcr- 

of  muscles  (like  the  *list^  wc  see  in  a  partial  Hi  of  those  conml* 

whivh  begin  unihiterally  where  all  the  muscles  of  the  hand  are 

in  ai^'tiou  at  once)  im  incfdierenci's  of  movaftimtA  uf  m  itself*.     ITiertj  is 

0ome  method  in  their  madne«ui.     They  are  not  aualognus  to  playing  at 

once  many  keys  of  a  piano  in  mere  order  of   continuity,  but  to  a 

nttdoCB  playing  of  harmonious  chords.     Again,  they  ans  9uocu$hH9 

■         >  <*Ca  tlio  Plttforttig  of  lOsttts  TsMtli  la  Oie  Gn^  llst««r  of  Om  Brato,**  sic.  MM 
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of  movements ;   moreover,  they  are  Buccessiona   of   different  movt* 
ment8." 

Dr.  Jackson's  theory  of  chorea  is,  that  it  is,  like  epilepsy,  the  result 
of  "discharging  leoions"  of  the  cortical  matter  of  the  cerebrum  ;  and 
the  experimeiUs  of  Fritsch  and  Hitzig,  Nothnagel,  Ferrier,  and  others, 
go  very  far  to  confirm  his  views.  Two  essential  points  of  diffeteace 
from  epilepsy  must,  however,  be  noted  :  the  facts  that  in  chorea  ibertf 
is  no  los8  of  consL'iousness,  and  that  the  discharges  are  successive,  not 
paroxysmal,  and  iei*s  imturaatio.  Moreover,  his  hypothesis  leaves  out 
of  consideration  the  spinal  element  of  the  disease.  That  there  arc  dis- 
charging and  inhibitory  centres  in  the  spinal  cord,  is  supported  by  many 
artificial  and  natural  experiments.  The  *' spinal  epilepsy  "  of  Broim- 
Scquard  is  dotibtlefift  often  a  chorea  of  spiiial  origm  ;  and  my  own 
experiments,  cited  under  the  head  of  convulsive  tremor,  also  show  that 
there  are  motorial  centres  in  the  spinal  cord. 

Treatment, — Diseases  which  are  almost  certain  to  terminate  fatally, 
and  those  which  ordinarily  recover  without  medical  treatment,  are 
very  sure  to  have  a  great  many  medicines  used  in  their  therapeutics. 
Chorea  belonging,  as  it  does,  to  this  latter  category,  has  a  medical 
armamentarium  almost  eriualing  that  of  hydrophobia.  I  shall,  of 
coursse,  not  e?en  pretend  to  mention  all  these  measures,  but  »iU 
merely  cite  those  which  the  weight  of  evidence,  and  especially  that 
derived  from  my  own  experience,  indicates  as  the  most  effectual.  Of 
the  benefit  to  be  tleriveil  from  proper  medical  treatment  in  shorteo- 
ing  the  duration  of  the  disease,  and  preventing  chronicity,  I  have  no 
doubt. 

In  this  country  zinc  h  probably  more  used  in  chorea  than  any  otb«?r 
single  remedy.  I  have  employed  it  in  many  cases,  and  sometimes  wilb 
good  results.  My  preference  used  to  be  for  the  sulphate,  which  I  gav* 
in  gradually-increasing  doses,  from  two  or  three  grains  up  to  twenty  or 
thirty,  three  times  a  day,  dissolved  in  a  sufficient  quantity  of  water,  to 
prevent  gastric  irritation.  Latterly,  however,  I  have  used  the  bromide 
with  even  better  results.  Ten  ilrops  of  a  solution  of  the  salt,  consist- 
ing of  a  drachm  to  the  ounce,  of  water  or  simple  syrup,  may  be  giviaj 
three  times  a  day  as  an  initial  dose,  the  quantity  being  gradually  in* 
creased  as  rapidly  as  the  stomach  will  bear.  When  the  choreic  icyniiK 
toms  begin  to  disappear,  the  doses  should  be  diminished  in  the  saniit 
gradual  manner  in  which  they  were  increased- 

Iron  is  also  frequently  administered  as  a  sole  remedy,  and  still  more 
generally  as  an  adjuvant.  Indeed,  no  matter  what  special  treatment 
may  be  adopted,  iron  la  generally  indicated  to  improve  the  quality  of 
the  blood.     I  rarely  use  it  unless  for  this  latter  ])urpose« 

Tartarized  antimony,  copper,  sulphate  of  aniline,  Calabar  bean,  tad 
various  other  substances,  have  been  employed  with  more  or  less 
cess,  according  to  reports,  but  1  have  little  personal  experience  of 
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▼altte,  except  as  rejyanla  the  Calabar  bean,  which  I  have  several  timeA 
employed  as  an  adjuvant,  bwt  with  doubtful  results. 

I  have  used  both  the  primary  galvanic  and  induced  current«  in 
many  casos.  In  my  opinion  they  are  inefficacions  except  in  thai  form 
in  whirh  there  u  distinct  paralysis. 

Arsenic  enjoys  a  high  reputation  in  the  treatment  of  chorea,  and, 
if  properly  administered^  may  be  rtvijarded  as  almti^t  a  «pecific.  It 
should  be  given  in  gradually-increasing  doses  up  to  tht^  point  of  induc- 
ing evidence  of  its  toxic  influence,  such  as  nausea  and  vomiting  and 
pulHness  of  the  face,  especially  under  the  eyes.  For  a  child  of  five  or 
«ix  yeai*8  the  initial  doses  may  be  four  drops  of  Fowler's  solution  three 
tiodea  tk  day  for  the  Hrst  day  ;  for  the  next  day,  three  drops  are  given 
mt  a  dose  ;  for  the  next,  four,  and  so  on  till  the  phenomena  mentioned 
appear.  Tlien  the  doses  should  be  set  back  to  foar  or  five  drops,  and 
again  increased  as  before.  Of  the  benefits  of  this  treatment  no  one 
who  has  tried  it  can  have  any  doubt.  Its  advantages  have  been  shown 
ID  a  report  of  cases  from  the  cliniqne  of  the  University  Medical  Col- 
lege, made  by  Dr.  Morton.'  But  the  giistrii?  mc^thod  of  administering 
auneuic  is  not  so  elBcacious  in  the  treatment  of  chorea  as  the  hy]M)der- 
mie,  and  in  a  recent  paper'  I  called  attention  to  this  point»  follawing 
Hadcliffe,  who  over  ten  years  ago  introduceil  the  practice  : 

In  this  country  hypodermic  injections  of  arsenic  in  the  treatment 

of  chorea  appear  to  have  been  fir*t  used  by  Dr,  J.  I^^wii*  Smith/  btit 

that  time  the  measure  docs  not  seem  to  have  attracte»l  any  at- 

tion. 

For  the  last  ten  years   I  havp,  in  obstinate  cases  of  chorea,  em- 
ployed hyixxicrmie  iujeeiit)ns  of  Fowler's  t>olution  with   marked  sue- 
In  recent  or  slight  cases  they  do  not  appear  to  be  ntHH*H*Ary\ 
yielding  readily  to  the  nse  of  arsenic  by  the  stomach,  or  v€»ry 
otten  getting  well  of  themselves  ;  but  in  instances  of  long  standings 
wiiieb  are  generally  classed  as  i'  '    •*,   I  am  cpiite    sun*  that  we 

kaTQi,  in  the  mean«  referred  to,  a  therapeutic   me:i>ur<%  M'hich 

oQgbt  not  to  be  disregarded. 

In  administering  arsenic  by  tin^  imtliod  a  fow  jm'iuth  nt  ni:iiiipnla- 
titm  aro  to  be  c-onsitlered,  for  there  is  a  decided  tendency  to  the  causa- 
tion of  ccilalitts  and  coiiM(}iieiit  abeoets,  and  also  of  painful  cutaneous 
inflammation. 

A  point  for  the  injection  should  be  chosen  in  some  part  of  the 
body  where  the  skin  is  loosely  attached  to  th*-  Mt  ti«(snes.     ITie 

Mn  next  the  insertion  of  the  deltoid  is  not    ^  <•  place  for  the 

bjpodmnto  injection  of  arsenic,  however  well  adapted  for  injeotiona 

k*  •*Tn*»Uncnl  of  (lion-4  hy  Ai-wulc,"  Xrurofo^ictf  ConiHhmtS^m^  So.  11^  p.  t^, 
'  ''On  ihc  Tivttttiirnt  of  Chorea  with  Ilfpodcnuic  lojeetkos  of  Aneaic,**  JSf.  Lmit 
it«^  HimrJ,  Cktobrr,  1  f»7«. 
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of  otber  substances.  I  very  soon  found  out  th.it»  when  inserted  tl 
erythema  or  abscesB,  or  both,  were  the  invariable  sefjiiences.  Mure- 
over,  the  mere  act  of  injecting  arsemc  in  those  situations  where  ihit 
skin  is  tight  and  the  tissues  dense  is  accompanied  with  very  coDside^ 
able  pain. 

The  best  point  is  on  the  front  of  the  forearm  about  midway  between 
the  ^-rist  and  the  bend  of  the  elbow.  Here  the  skin  is  loose,  and  can 
be  easily  lifted  up  by  the  thumb  and  finger  from  the  tissues  bdov. 
In  the  next  place  the  arsenic  should  be  deposited  just  under  the  ttkb 
in  the  cellular  tissues,  and  not  in  the  substanee  of  the  skin  or  miisclei. 
Neglect  of  this  point  will  almost  invariably  lead  to  the  formationirf 
abscess.  The  point  of  the  eyriugc'  should  therefore  be  just  carried 
through  the  skin  and  then  for  about  half  an  inch  parallel  to  the  f»ce 
of  the  arm.  The  injection  should  then  be  made  slowly,  and  it  is  wdl 
to  lift  up  the  skin  over  the  place  where  the  injection  has  been  made^ 
so  as  further  to  facilitate  its  absorption. 

And,  lastly,  it  will  not  do  to  inject  the  undiluted  Powder's  solution, 
for  if  this  provision  be  not  followed,  cellulitis,  erythema,  and  intente 
pain,  will  certainly  be  produced.  The  dose  which  it  is  deemed  proper 
to  inject  should  be  diluted  with  at  least  an  equal  quantity  of  waUsr, 
or,  preferably,  of  glycerine.  The  latter  substance  seems  to  be  more 
readily  absorbed  and  to  produce  less  irritation  than  water.  All  these 
precautions  are  for  the  purpose  of  preventing  local  troubles.  There  is 
certainly  a  stronoj  disposition  on  the  part  of  arsenic  to  prmluec  them* 
If,  however,  attention  be  paid  to  the  rules  I  have  laid  down,  there 
w^ill  rarely,  if  ever,  be  any  local  disturbance. 

The  dose  of  arsenic  administered  by  hypodermic  injection  may  be 
very  considerably  larger  than  that  which  the  stomach  will  ordinarily 
tolerate,  and  it  is  just  here  that  the  siipi-rior  advantages  of  the  tnrthod 
are  most  clearly  shown.  It  is  iii  chronic  cases  of  chorea  and  eeruio 
choreiform  affections  that  large  doses  of  arsenic  are  especially  re- 
quired, and  the  effect  of  such  doses  in  curing  the  disease  is  not  only 
generally  prompt,  but  is  unassociatcd  with  any  toxic  pbctioracna.  I 
have  frequently  given  as  high  as  thirty-five  drops  of  Fowder*s  w>Iu* 
tion  by  hypodermic  injection  as  an  initial  dose.  It  is  very  certain 
that  the  stomach  w^ould  not  tolerate  this  quantity,  Asrain,  I  have 
often  carried  the  amount  taken  by  the  stomach  to  the  utmost  bound* 
of  prudence — till  the  eyes  were  puflFed,  and  vomiting  was  almost  in* 
feasant — and  then  have  continued  the  arsenic  in  largt*r  doses  by  hy 
dermic  injection,  with  the  result  of  the  cessation  of  all  gastric  »] 
toms  and  the  r.ipid  cure  of  the  disorder. 

With  these  introductory  remarks  I  pass  to  the  description  of  t»o 
or  three  cases  in  which  the  beneficial  eflfects  of  the  arsenio  admini*' 
tered  hypodermically  were  un quest ion.able  ; 

Case  I. — Mrs.  A,  C,  of  Jersey  City,  consulted  me,  Mav  11,  l^ 


n^m 


CHOREA. 


741 


I 


for  a  spasmodic  affection  of  the  muscles  of  the  neck  attended  with 
great  pain.  On  examination,  I  found  tliat  the  left  stcrno-cleido-maa- 
toid  was  tbe  subject  of  clonic  spasm,  aud  that  the  left  trapezius  was 
also  Bimilarly  involved.  As  a  congequenee  the  head  was,  every  few 
seconds,  jerked  round  toward  the  right  shoulder,  at  the  name  time 
being  drawn  backward.  It  was  possible,  by  a  etronrj  effort  of  the 
will,  to  arrest  these  movements  for  a  half  a  minute,  and  at  times,  when 
alone  and  undisturbed,  they  were  less  strong  and  frequent.  During 
sleep  they  entirely  ceased.  The  affection  had  come  on  suddenly  some 
five  years  previously,  apparently  as  the  result  of  exposure  to  cold. 
No  therapeutic  meaHures  (among  which  had  been  electricity,  water- 
cure,  and  braces  of  various  kinds)  had  produced  the  slightest  bene- 
ficial effect. 

In  the  beginning  I  administered  Fowler's  solution  in  doses  of  eight 
drops  three  times  a  day,  increasing  the  doses  a  drop  every  day.  When 
sixteen  drops  were  reached,  the  skin  around  the  eyes  became  puffed, 
and  each  dot*e  excited  naujsea  and  vomiting.  Up  to  this  time  there 
had  been  a  very  slight  degree  of  improvement,  but  I  found  it  was  im- 
possible to  caiTV  the  arsenic  far  enough  wben  administered  by  the 
stomach  to  get  the  full  effect  of  the  drug,  I  therefore,  on  the  :!Oih, 
adminiBtered  hypoilennically  one  injection  of  twenty-five  drops  diluted 
with  a  like  quantity  of  glycerine.  On  the  21  st  she  received  thirty 
drops,  and  now  there  were  decided  evidences  of  impnivement— the 
pain  was  greatly  mitigated,  and  the  spasmodic  movements  were  less 
extensive  and  less  frequent.  On  the  21st  thirty-two  drops  were  given, 
and  on  the  22d  thirty-five.  The  amelioration  was  now  still  more 
gtrongly  marked,  and  by  continuing  the  doses  of  thirty-five  drops  till 
the  25th  the  pain  and  the  movements  were  caused  to  cease  entirely. 
The  medicine  was  now  stopped,  and  the  patient  has  remained  to  this 
day  free  from  any  spasm.  There  is  still  (October  6th)  a  slight  ten- 
dency for  the  head  to  turn  to  the  right,  but  this  is  being  gradually 
overcome,  and  the  power  over  the  formerly  affected  muscles  is  com- 
plete. 

Case  II, — ^liss  II„  aged  twelve,  a  young  lady  from  Texas,  was 
brought  to  me  by  her  mother  in  the  autumn  of  IHTH  to  be  treated  for 
chorea,  with  whlt-h  she  had  been  affected  for  j^everal  months.  The 
mt].sc]es  chiefly  affected  were  those  of  the  face>  both  shoulders,  and 
both  upfier  extremities,  but  at  times  there  was  a  curious  protrusion  of 
the  abdomen  from  the  spasmodic  action  of  the  erector  spina*  musele. 

I  at  once  began  the  treatment  with  arsenic  and  the  application  of 
pulverized  ether  to  the  spine,  the  former  in  dosea  of  five  drops  of 
Fowler's  solution  three  times  a  day,  increased  a  drop  every  alternate 
day,  and  the  latter  once  daily.  By  the  time  ten  drops  of  the  arsenical 
solution  wa«  reached  (which  was  in  ten  days),  there  was  decided  im- 
provement.    The  eycA  were  slightly  puffed,  but  the  stomach  bore  the 
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remedy  exceedingly  well.  I  continued  the  medicine  up  to  foartecn 
drops  without  exciting  gastric  disturbance,  and  then,  as  the  choreic 
movements  had  ceased,  I  refrained  from  further  increase,  but  kept  on 
with  the  doses  of  fourteen  drops*  for  three  or  four  days  longer.  She 
then  went  home  cured. 

But  in  May,  1879,  she  returned  to  tne,  with  all  the  choreic  symp- 
toms as  bad  as  ever,  and  her  mother  informed  me  they  had  made  their 
appearance  a  couple  of  weeks  before  without  apparent  cause.  I  agidD 
tried  the  arsenical  treatment  with  ether  to  the  spine,  which  had  been 
so  beneficial  the  year  before,  but  it  was  now  apparent  that,  from  dome 
cause  or  other,  the  stomach  had  become  intolerant  of  the  tinig,  for  I 
found  it  inipo8sibte  to  administer  with  safety  more  than  eight  drop*, 
and  thi?*  quantity  had  no  beneiicial  influence  over  the  disease.  I  there- 
fore detennined  to  use  the  hypodermic  injections.  Twelve  drops  we** 
the  initial  dose,  the  next  day  thirteen  were  given,  the  next  fourt«j«i, 
and  the  next  fifteen.  There  were  no  choreic  movements  after  this 
dose  was  attained.  It  was  given  daily  for  a  week,  and  then  the  pa- 
tient was  discharged  cured.  In  all  thin  time  there  had  been  no  toxic 
symptoms  beyond  slight  puffing  of  the  face. 

Cask  III. — I.  H.,  a  Imy  eight  years  of  age,  M*as  brought  to  vm 
July  10,  1879j  affected  with  general  chorea.  The  case  was  a  chroiik 
one,  having  lasted  about  a  year,  and  had  been  treated  by  his  phyiician 
with  a  single  drop  of  Fowler's  solution  administered  once  every  ftUef- 
nate  day,  and  with  frulphate  of  zinc  in  about  as  efficacious  dose!*.  I 
began  the  treatment  in  this  case  with  hypodermic  injections  of  fivo 
drops  of  Fowler's  solution  given  daily,  and  every  alternate  day  in- 
creased a  drop.  In  ten  days  thereafter  the  patient  was  taking  ti*n 
drops  daily.  As  by  this  time  great  amelioration  had  ensued,  I  di«l 
not  carry  the  increase  further,  but,  with  the  view  of  preventing  a  re- 
lapse, the  doses  were  continued  for  several  days.  On  the  28lb  all 
treatment  was  suspended,  the  patient  being  entirely  free  from  chorei- 
form movements. 

In  cases  of  acute  chorea,  a  large  number  of  which  I  have  treated 
with  hypoflermic  injections  of  arsenic,  smaller  doses  may  be  given  than 
when  adraintsterfd  by  the  stomach,  and  they  do  not  require  to  he  so 
frequently  repeated.  Thus  it  often  suffices,  for  the  speedy  cure  of 
the  diyease,  to  give  four  drops  of  Fuwler^a  solution  hypodennicallj 
every  altemate  day  for  a  week  or  ten  days,  and  then  to  increase  tbc 
dose  to  five  di'0])s  fnr  a  like  period.  I  have  compared  the  duration  of 
acute  chorea  as  treated  by  the  gastric  and  hypodermic  administration 
of  arsenic,  and  have  ascertained  that  the  period  is  shortened  one  half 
by  the  latter  method.  While  admitting  that  the  tendency  in  such 
cases  is,  with  hygienic  measures,  toward  a  cure,  the  beneficial  effects 
of  the  arsenic  are  none  the  less  evident.  I  have  repe^itedly  seen  ll»c 
most  marked  improvement  result  from  a  single  injection, 
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In  a  recent  monograph  Garin  *  has  insisted  on  the  advantagea  of 
tbifl  method  of  treating  eborea,  and  has  adduced  many  tnstancet^  r^( 
tUB  good  elfects. 
L       Quite  recently,  too,  I  have  made  use  of  the  magnet  as  a  therapen 
Klieal  agent  in  chorea,  and  with  very  immediate  and  decided  resulu  in 
■tiro  ctt»eH  out  of  nine  in  which  it  was  employed.     Sincr  the  publica- 
■lioti  of  the  paper '  in  which  these  results  are  recorded^  I  have  u»ed  it  in 
fileven  other  casen  without  effect,  except  in  one  which  wa^t  cured   in 
the  course  of  a  day,  while  wearing  a  magnet   suspended  around   tlie 
neck,  so  that  the  instrument  lay  against  the  cervical   region  of  the 
spine.     How  far  the  curative  influence  in  thc^se  cases  was  the  result  of 
any  special  power  residing  in  the  magnet,  and  how  far  it  was  due  to 
a  strong  mental  impression  produced  upon  the  patient,  it  is,  of  course, 
imposaihle  to  say  in  the  present  state  of  our  experience.     I  must  con- 
fess to  some  doubt  on  the  subject.     It  h  a  measure,  however,  clearly 
^worthy  of  continued  trials. 

As  Ui  the  employment  of  strychnia,  as  ditailrd  in  former  editions 
of  this  work,  I  am  not  dispo»ied  to  recommend  it,  in  view  uf  the  excrl- 
lent  results  obtainable  by  the  use  of  arsenic,  except  in  special  cases,  in 
^Wliiob,  from  some  idiosyncnuy,  the  latter  medium  is  not  toleratt?d. 
It  may  also  be  of  service  aa  an  adjunct  in  mo^lerate  doses. 

The  ether-spray  to  the  spine,  as  employed  by  Lubilski^  Zimberlin, 
and  uthers,  is  also  an  excellent  adjuvant.  Its  effect  is  immediately 
quieting,  and  it  may  be  used  two  or  three  times  a  day  for  five  or  six 
inutes  along  tlie  whole  length  of  the  spine. 
In  the  paroxysmal  forms  of  chorea,  ether  or  chloroform  by  inhala* 
lion  is  often  necessary  to  cut  short  or  prevent  au  imniediate  seizure, 
bal  in  other  respects  the  treatment  mentioned  b  entirely  applicable. 
In  all  cases  hygienic  measures  are  of  the  utmost  importance,  Kx- 
in  the  open  air  is  indispensable  *  the  food  should  l*e  of  the  most 
tious  character  ;  the  bedroom  should  be  well  ventilated  ;  bathing 
Id  be  frequent ;  the  bowels  should  be  kept  well  regulated  ;  and 
IW  child,  if  at  school,  should  be  at  once  removed,  and  all  ntudy  for 
lime  be  interdicte<l.  Ridicule  or  threats,  so  often  indulged  in 
ward  choreic  children,  generally  do  harm,  but  at  the  same  time 
tbey  should  be  encouraged  to  uhc  all  n«as<jnable  effort  to  prtveni  a 
ImuI  habit  being  formeiL  In  the  epidemic  variety  of  the  disorder, 
llireai«,  and  even  strong  reprefisive  meaaures,  are,  on  the  contrary, 
decidedly  beneficial  in  cunng  and  arresting  the  further  progroea  of  thm 


It  la  certainly  a<Ivantageoas  to  keep  the  patient  mentally  and  phys- 

>  **  Da  tralumMini  do  U  eberftespidalBMDt  par  Panwnie  eC  tes  iBJectkMM  da  ttquewdi 
W9m\vrr  Paris  1S79. 

*  -*Tbo  rti#rftpciincal  Um  of  the  Mngnet^**  AW  Vert  MtiUmt  Jmmai,  Oototer,  1880; 
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ically  in  a  state  of  comparative  repose,  but  I  have  never  obtamed* 
beneficial  effect  from  contining  him  to  bed  in  a  dark  room^  as 
mended  by  8orae  writers.  On  the  contrary,  I  have  several  times  atm 
the  disorder  aggravate*!  by  this  measure.  It  is  one  that  is  particuUrly 
diBtastefiil  to  mo^t  cbiMrcnj  and  hence  keeps  them  in  a  continual  state 
of  fretfulness  and  excitement.  Moreover,  it  is  a  measure  decidt«dly 
antagonistic  to  the  general  good  health  of  the  patient,  who  requires 
light  and  fresh  air  as  influential  hygienic  factors  in  bringing  about  a 
favorable  result.  As  regards  mental  occupation,  hard  tjtudy  is  of 
course  to  be  avoided  ;  but  I  do  not  think  it  advinable  to  prt^hibit  the 
reading  of  such  books  as  amuse,  without  requiring  any  considerable 
degree  of  intellectual  effort  for  their  understanding. 


CHAPTER  V. 


irFsreniA. 

A  lAHOE  volume  might  be  written  on  hysteria^ — and  many  such 
have  been  published—and  there  would  still  be  points  in  its  cliitical  his- 
tory unconsidered.  It  is  diflTicult,  therefore,  in  a  general  treatise  like 
the  present,  to  give  a  full  view  of  a  disease  which  plays  so  important  4 
part  in  nervous  pathology,  and  which  is  so  varied  in  its  manifestations. 
The  most  that  I  can  hope  to  do  is  to  lay  down  certain  broad  prindplet 
and  fealures,  and  leave  the  recognition  of  details  to  the  inteUigencoaml 
discnniiimtion  of  those  who  rend  this  work. 

Symptoms. — The  phenomena  of  hysteria  may  be  manifested,  as  re- 
gards the  mind,  sensibility,  motility',  and  visceral  action,  separately  or 
in  any  possible  combination.  Thus  it  is  not  uncommon  to  meet  witB 
cases  in  which  the  only  evidence  of  the  disease  is  seen  in  abnormal 
mental  action  ;  others  are  characterized  solely  by  derangements  of  sea- 
sibility^  such  as  hypcrsesthesia  or  anesthesia  ;  others  by  aberration  of 
the  faculty  of  motion,  suefi  as  paralysis,  spasms,  contractions.  Again, 
all  of  these  categories  may  bo  witnessed  in  the  same  person,  giving 
rise,  among  other  phenomena,  to  coma  and  convulsions  ;  and  again, 
some  one  or  more  of  the  viscera  may  be  deranged  in  their  functiooi^ 
and  thus  the  appearance  of  organic  disease  be  simulated* 

As  there  is  such  a  marked  want  of  uniformity  in  the  character  rf 
hysteria  as  it  affects  different  persons,  I  will  not  endeavor  to  present  h 
typical  case  of  the  disorder,  but  will  consider  separately  the  principaJ 
phenomena  which  may  have  an  hysterical  origin.  But,  in  setting  out 
to  make  the  attempt,  I  am  reminded  of  Dante^s  despair  at  the  thought 
of  his  inability  to  describe  the  horrors  of  the  ninth  gulf  : 

*  £o9tQn  Afrdical  and  &trffical  Journal^  May  30),  16*72. 
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**  Chi  poria  inai  i>iir  con  parolo  adolte 
Dicer  del  saague,  e  (k*U«  pioghe  appieno, 
Clj*iO  i>rft  Tidt,  pi'f  narror  pi  a  rolt«f 

Ogni  Ungiia  per  oerto  verria  iiieoo, 
Per  lo  rjustro  sermooe,  c  per  la  mciito, 
O^haQDo  A  tanto  oooipreDdcr  poco  aoDo.*' 

TAe  HyHerical  Diathesis, — ^Thougb  it  U  very  common  to  hear  the 
bjsteiic&l  diathesis  or  temperament  mentioned  by  medical  aathors,  I 
have  never  been  able  to  recognize  its  existence  by  any  external  traita. 
The  fact  that  it  has  been  so  very  differently  described  by  writers,  from 
lUppoorates  and  Galea  to  our  own  day,  is  good  evidence  that  it  is  nut 
readily  detected. 

Thus,  Hippocrates  and  Galen  recognizofl  the  exbtence  of  tho  hys- 
terical temperament,  but  each  gave  it  dilTercnt  ohamcteriBtics.  Lou* 
yer^Villerray  *  had  very  decided  views  of  ita  features,  and  ho  described 
it  as  foliows  : 

*"*  Every  hysterical  woman  is  stout,  short,  dark,  plethoric,  full  of  life 
aod  of  beatth.  Tlie  complexion  is  brunette  and  ruddy,  the  eyeA  black 
and  sparkling,  the  mouth  large,  the  teeth  white,  the  lips  of  a  carnation 
red,  the  hair  luxuriant  and  of  the  color  of  jet^  the  soxual  organs  well 
developed,  and  tho  spermatic  liquid  abundant.'^ 

Aside  from  his  physiological  error  relative  to  the  spermatic  Uifuid, 
theoe  are  the  cimructcristios  of  the  women  of  the  south  of  Europe.  If 
be  had  lived  in  the  north,  where  hysteria  is  fully  ug  common,  he  would 
hare  found  that  his  description  of  the  hyHtcrioat  temperament  would 
not  have  held  good.  Indeed,  Sydenham,  Whyie,  Copland,  and  other 
English  authors,  represent  the  hysterical  predisposition  with  almost  the 
very  opposite  chumcterisitiea,  Aa  Briquet'  n?mark«,  there  is  no  hyeter- 
ioal  eonstitutiou  appreciable  by  the  sstudy  of  extenial  appoaAtieea. 
The  disease  takes  women  as  it  finds  them,  blondes,  bnincrttoa,  stovi, 
ibLo,  strong,  weak,  ruddy,  or  ptde,  there  is  no  choioc.  Some  hystrncal 
women  have  delicate  figures  and  intelligent  minds,  but  there  are  otbeim 
whose  dull,  stolid  faces  give  evidence  of  their  stupidity  \  and  othei% 
agmln,  whose  thin,  Oeshless,  and  wan  faces  tell  us  that  tho  Greek  type 
of  female  beauty  is  not  to  be  regarded  as  predispoaing  to  the  dorelop- 
ment  of  hysteria. 

While,  therefore,  admitting  the  existence  of  tlie  hysterical  diathesis, 
[  know  of  no  marks  by  which  its  preaenoe  can  bo  detcmiined,  other 
UiAA  the  ac(^  [laticnt^  which  go  to  make  up  tho  clinical  history. 

M^niitt  '^^,"^      "*. — These  are  verj'  varioiisi,  hut  generally  consist 

tn  emotional  disturbance,  an  inability  or  indisposition  to  exert  the  will, 

in  the  existence  of  illusions,  halluciuationK,  or  delusiotui.     Attacks 

•  QuotH  bv  HriqtMt,  "IVsit^  dtelqoe  ei  tlt4mpiwtk|Qs  do  ThjiaHci,'^  FaHa,  \U% 
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are  often  characteriicd  by  no  other  prominent  symptoms  than  tl 
connected  with  mental  action,  and  they  may  assnnie  every 
character.  At  times,  the  patient  is  depressed  in  spirits,  and  sheds  lean 
profusely  ;  a  few  minutes  afterward,  she  has  forgotten  her  grief,  and 
laughs  immoderately,  without  adequate  cause.  Sometimes  siie  laughs 
and  cries  at  the  same  time. 

Or,  there  may  be  a  total  insusceptibility  to  any  emotion,  a  HstJen 
insauciance,  which  contrasts  strongly  with  her  natural  disposition.  Or, 
again^  an  emotion  the  exact  opposite  of  the  proper  one  is  excited,  Thii 
is  quite  a  common  form  of  manifestation.  A  mother,  for  instance,  it 
informed  that  her  daughter  has  contracted  an  improper  marriage,  aiul 
ia  immediately  seized  with  immoderate  laughter,  and  shows  every  ex- 
pression of  pleasure,  when  the  rest  of  the  family  are  over>\'helmed  wilt 
grief  and  shame*  Another  draws  the  chief  prize  in  a  lottery,  and  b^ 
gins  at  once  to  cry  and  wring  her  hands.  A  third,  hearing  that  bui^ 
glars  have  entered  the  house  and  have  stolen  all  her  jewelry  and  silver, 
sits  stolidly  in  her  chair,  her  hands  folded  in  her  lap,  and  her  whole  ex- 
pression indicating  the  most  complete  indifference.  During  either  of 
these  conditions,  she  may  be  entirely  sUent,  or  excessively  roluble,  «f 
she  may  exhibit  other  hysterical  phenomena. 

As  regards  the  will,  the  manifestations  of  disorder  are  sometiiBai 
veiy  remarkable.  That  the  patient  is,  for  the  time  beings  unable  III 
exert  it,  is  evident,  but,  under  the  influence  of  some  strong  exciting 
cause,  she  frequently  astonishes  those  about  her  by  suddenly  reacquire 
ing  her  lost  volitional  power. 

A  young  lady  came  under  my  charge  for  what  was  supposed  t4> 
a  disease  of  the  spinal  cord.  She  had  taken  to  her  bed  suddenly, 
after  striking  her  back  rather  gently  against  the  edge  of  a  table,  ded•^ 
ing  that  she  could  not  walk.  On  examination,  I  was  convinced  that 
there  was  no  disease  whatever  of  the  spine,  other  than  that  of  a  purely 
hysterical  character,  and  1  so  expressed  myself  to  her.  She,  neverthe- 
less, insisted  upon  it  that  her  spine  was  seriously  injured,  and  she  con- 
tinued to  keep  her  bed,  lamenting  daily  her  sad  fate  at  being  compelled 
to  pass  so  long  a  time  shut  out  from  the  enjoyments  of  life.  There  was 
no  paralysis  or  even  simulation  of  it,  for  she  moved  her  legs  about 
freely  enough  in  the  bed.  But,  one  evening,  her  brother,  who  had  long 
been  absent,  returned  home.  She  heard  the  bustle  in  the  house  attend- 
ant upon  his  arrival,  but  all  were  too  busy  to  pay  any  attention  to  hef 
in  her  chamber  up-stairs*  Suddenly  exclaiming,  **I  can  stand  ihm\ 
longer,"  she  sprang  from  her  bed,  rung  for  her  maid,  and,  hurryin^^ 
her  clothes,  proceeded  down-stairs  and  entered  the  drawing-room,  to 
the  great  surprise  of  all  the  family* 

In  another  case,  a  lady  closed  her  eyes,  and  declared  that  she  could 
not  open  them.     She  was  brought  to  me  as  a  case  of  double  p< 
There  was  no  spasm  of  the  orbicularis  palpebrarum  on  either  «de. 


I  liad  no  difBcuIt y  in  opening  the  eyea  by  gently  raiiin|p  the  lids.  Tbo 
pupils  were  normal;  there  was  no  diplopia,  and  there  were  no  evidenoea 
of  such  cerebral  lesions  as  are  generally  met  with  as  causes  of  ptosb. 
Morcovor,  she  wa«  subject  to  paroxysms  of  hysterical  syncope.  Under 
ftbe  oircumstanoes,  I  had  no  hesitation  in  expressing  my  opinion  to  her 
friends  that  the  case  was  one  of  hysteria.  I  advised  the  use  of  tile  in* 
duoed  current  to  the  eyes,  and  she  found  this  »o  disagreeable^  not  to  say 
painful,  that  two  applications  were  sufficient  to  reslore  lier  vnlitiontJ 
power,  so  that  she  opened  her  eyes  witliout  difficulty. 

In  my  remarks  on  aphasia,  I  have  cited  a  case  (p.  166)  in  which  the 
power  to  speak  suddenly  returned  under  the  influence  of  excitement^ 
aad  was  suddenly  lost  again,  to  be  gradually  recovered. 

Many  oases  of  this  loss  of  Tolition  in  hysteria  have  been  under  my 
ear^  and  most  physicians  have  witnessed  similar  instanccts. 

Illuaions  are  vety  common  phenomena  of  hysteria,  and  these  may  be 
connected  with  any  or  all  of  the  senses.  A  ball  rolling  over  the  floor 
m  taken  for  a  rat;  the  sound  of  rain  fnlliug  on  the  roof  is  mistaken  for 
the  noise  of  burglars  in  the  next  room;  the  knivea  used  at  table  all 
**  ameU  fishy; "  every  thing  taatea  sour  or  bitter  or  sweet,  as  the  ease  may 
be,  and  a  draught  of  cold  air  on  the  hand  is  supposed  to  be  the  touch  of 
n  or  a  spirit, 

ooinations  of  various  kinds  are  equally  frequent.     Images  are 
where  there  is  nothing;  voices  are  heard  where  there  is  absolat6 
■ileoce;  odors  are  smelt  where  there  is  nothing  to  smell;  and  strange 
iaates  are  perceived  when  the  mouth  is  empty. 

Thus  one  patient  sees  angels,  another  demons,  another  animals  of 
various  kinds.  One  hears  voices  whispering  to  her,  another  musical 
•OQBdfli  and  another  noi.<M>s  like  the  breaking  of  glass  or  dishes.  Another 
b  eooftantly  sensible  of  a  smell  as  if  anmething  is  burning,  and  nnothrr 
always  has  a  taste  of  turpentine  in  her  mouth. 

It  is  not  often  the  ca>*e  that  these  erroneous  perceptions  impose  on 
the  intellect,  but  sometimes  they  do,  and  then  delusions  are  enter> 
tained,  or  theee  maji  as  in  cases  of  absolute  insanity,  be  formed  with- 
oui  the  intervention  of  the  deranged  perceptive  faculties.  They  differ 
however,  from  the  delusions  of  insanity,  such  as  have  been  already 
dcaeribed,  in  the  facts  that  thi-y  do  not  last  long  and  that  tliey  rarely 
exccdae  any  powerful  influence  over  the  actions  of  the  patients. 

Besides  these  mental  phenomena  indicative  of  oerebfal  diitorbanoei 
there  arai  tometimef,  an  cxtmordinary  acutenrss  of  understanding  and 
rMdineaa  at  reasoning  and  speech  quite  beyond  the  natural  powers  of 
Ihe  patient.  At  other  times,  on  the  contrary,  the  inteileot  ii  duUed, 
and  the  conversational  power  reduced  to  a  low  point, 

S^ui^iiity^ — ^This  may  be  affeoted  ao  a«  to  result  in  the  production 
iilher  of  hypermsi/uisia  or  onmM^nth 
'  Hjpeneatheaia,  caused  by  hyiteriai  ia  oharaoteriaad  by  the  facts  that 
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it  IB  never  permanently  fixed  in  one  place^  that  it  is  generally  cice*> 
sively  acute,  and  that  it  is  unaccoTiipanied  by  evidences  of  serious  d» 
ease  of  the  nervous  centres  or  the  nerves,  A  common  seat  is  the  skin, 
and  its  favorite  region  is  the  trunk,  especially  the  skin  over  the  mam- 
mary glands,  and  that  covering  the  labia  majora.  Another  situatioD 
frequently  affected  is  the  skin  of  the  face. 

Cutaneous  hyperesthesia  may  consist  either  of  spontaneous  pain  or 
of  tenderness  to  impressions  made  upon  the  surface  of  the  body.  Mus- 
cular hypenL'sthesia,  or  myalgia,  is  likewise  common.  Dr.  Inman*  has 
investigated  this  branch  of  tlie  subject  very  carefully,  and  has  ascer' 
tained  that  the  painful  spots  correspond  to  the  origins  and  iiueitioQf 
of  the  muscles. 

Muscular  pains  due  to  hysteria  are  often  mistaken  for  pains  of  tb6 
viscera,  llms  the  headache  which  is  ho  frequent  a  phenomenon  of  *tho 
hysterical  condition  is  very  seldom  located  within  the  cranium.  It  may 
be  of  very  limited  extent,  constituting  the  form  known  as  the  e/<aria 
hy»tericusy  or  may  be  of  more  extensive  limits.  Its  ordinary  situation! 
are  the  frontal  regions,  occupying,  in  this  case,  the  occipito-frontalij 
and  comigator  superoilLi  muscles  ;  the  temporal  regions,  being  then 
located  in  the  temporal  muscles;  the  vertex,  being  then  seated  in  the 
tendon  of  the  occipito-frontalis  muscle;  and  the  occipital  region,  in  the 
occipito-froiitalis,  trapezius,  splenius,  and  complexus,  liriquet  stat^fl 
that,  of  three  hundred  and  fifty -six  hysterical  patients  whom  he  ques- 
tioned on  the  subject,  three  hundred  were  constantly  subject  to  head* 
ache.  I  have  very  rarely  met  with  a  case  of  hysteria  in  which  it  iris 
not  almost  constantly  present,  and  never  one  in  which  it  was  not  a 
symptom  at  some  time  or  other. 

Pains  are  often  felt  in  the  muscles  of  the  chest,  abdomen^  and  back. 
This  latter  is  a  favorite  situation,  especially  in  the  region  between  lli« 
shoulders,  and  in  the  muscles  on  each  side  of  the  vertebral  column  io 
the  lumbar  region. 

Fains  in  the  joints  are  common  manifestations  of  hysteria,  and  they 
are  often  mistaken  for  serious  organic  disease.  WTien,  as  is  someti 
the  case,  they  are  accompanied  A%4th  contractions  of  the  muscles, 
liability  to  error  on  the  part  of  the  practitioner  is  increased.  Sir  Ben* 
jamin  Brodie,"  several  years  ago,  pointed  out  the  true  nature  of  oertaia 
affections  of  the  joints  occurring  in  hysterical  women  ;  and,  since  hb 
time,  others,  among  whom  Barlow'  and  Skey  *  are  to  be  mentioned, 
have  called  special  attention  to  the  subject.  The  pain  may  be  attended 
with  swelling,  but  there  ia  no  accumulation  of  fluid  in  the  cavity  of  tbt 

*  "On  Hjalgia;  lla  Nature,  Gausea,  and  TrcalTnent,  etc.,"  London,  I80<K 
■  "  IlIustratioiiB  of  Ct'rtuln  Local  Nervous  AffeclionR/'  London^  183t. 

*  "A  Treatbc  on  Diaeaaea  of  the  Joints,"  London. 

*  "  Hysteria,  etc.    Six  Leelures  ddiven>d  to  tho  Stud«iite  of  8l*  Bortholoinev't  Em~ 
pttal,  1866/'  London,  1867. 


ilf^ 


HT8TERIA. 


755 


gynovtal  membrane.  The  knee  is  more  frequently  aiTected  than  any 
other  joint. 

Quite  recently  a  young  lady  has  been  under  my  chiugo  whoae  koM 
had  been  for  two  years  kept  in  a  steol  apparatus  for  the  purpose  of 
preventing'  motion.  Czircful  examination  convinced  me  that  this  waa  a 
CMe  of  hysterical  joint.  I  therefore  flexed  and  extended  the  limb 
several  times  to  its  utmost  limits,  told  her  to  throw  away  the  steel 
tods,  and  to  walk  on  tlie  log  as  mueli  as  she  pleased.  Within  six  months 
she  walked  as  well  as  she  ever  had,  and  was  even  able  to  waltz  with 
eMe,  with  no  other  treatment  than  daily  passive  movemeuts  of  the 
joint. 

In  regard  to  these  neuroses  Meyer  *  has  lately  communicated  much 
interesting  information,  and  has  indicated  the  leading  phenomena  which 
sufficd  to  distinguish  them  from  organic  diseases.  Thus  the  pain  ceajM 
At  night,  light  handling  is  more  paioful  than  severe  pressure,  transient 
swellings  are  apt  to  occur,  the  temperature  of  the  part  is  subject  to 
changes,  there  is  no  tendency  to  atrophy  of  the  muscles  in  the  vicinity, 
and  they  are  often  cured  spontaneously,  or  by  prayer,  or  by  sudden 
movements  of  the  joint,  or  by  some  powerful  physical  cause. 

Neuralgia  often  has  a  hysterical  origin,  and  may  be  in  the  form  ol 
toothache,  pleurodynia,  sciatica,  or  pain  in  the  course  of  any  other  nerve. 
The  viacorm  are  likewise  frequently  bypencsthetio;  thestomacb|  bowels, 
thit  kidneys,  bladder,  uterus,  and  ovaries,  are  the  organs  most  frequently 
ftlfeoted.  And  of  these  the  most  common  seat  of  hypenrsthesia  in  hys- 
terical women  is  the  ovary,  and,  according  to  C*hairou,'  the  left  ovary  more 
frequently  than  the  right*  I  have  asveral  times  suoeeeded  in  causing 
hysterical  attacks  by  moderate  pressure  on  the  ovary,  and  have  rarely 
IsUed  to  find  one  or  both  the  scat  of  marked  tendorn€«8  in  oases  of  the 
ftff^ction.  Indeed,  so  oomroon  is  it  to  find  ovarian  tondomess  in  hys* 
terioal  women,  that  I  am  almost  disposed  with  Chairou  to  regard  tkis 
condition  as  a  pathognomonic  sign.  Charoot  *  also  lays  great  stress 
oo  the  symptom. 

1*h0  organs  of  the  8prc)al  senses  rarely  escape  having  their  seosi* 
bility  exalted,  and,  consequently,  there  are  inore-ascd  power  of  Ttsion, 
morbid  acuteness  of  hearing,  and  an  abnonnal  senifcitiveness  of  the 
meQ  and  taste.  Sometimes  with  theae  hypenesUietk)  eonditions  there 
Iftpttb. 

AHiWMthesin, — Though  not  so  common  as  hypennsthossSf  anasstheaia 
ts  frequently  a  manifestation  of  hysteria.  One  of  its  most  oommon  seats 
is  the  skin.  In  the  days  of  witchcraft,  many  a  hysterical  woman  with 
uuMibetic  spots  on  her  skin,  went  to  the  gallows  or  tbo  stake  on  sus- 


I  JtarMur  kHnittkt  Wo^km^tkrift,  Na  lA,  1374 
^fmt  Ammd,  8q>t«ttb<f,  U14. 

*  "  tikniAv  dfnktosi  tar  la  h^sliria,*'  Farit,  1370,  ^  7. 

*  c^  cii .  p.  m. 
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picion  of  being  leagued  with  the  devil.     The  belief  was  tbat^  wbcrcTcf 
the  hand  of  the  arch-fiend  or  his  assistants  touched  the  skin,  the 
at  once  lost  its  sensibility. 

Two  patients  are  now  under  my  charge  In  whom  there  is  bemi-^ 
ihesia,  paroxysmal  in  its  character.  When  it  is  at  its  height,  no  ini* 
tation  applied  to  the  skin  is  felt,  not  even  the  wire  brush  of  a  powerful 
induction-coil.  In  neither  cAse  are  the  attacks  preceded  or  accompanied 
by  numbness. 

Sometimes  the  location  is  very  limited,  and  the  loss  of  seosibiUtj 
may  be  partial  or  complete.  In  the  former  case  there  is  numhoefs, 
and  the  full  extent  can  only  be  exactly  ascertained  by  the  testhesi- 
ometer. 

The  mucous  membranes  may  become  anaesthetic.     One  frequeal 
affected  is  that  which  lines  the  genital  canal.    In  such  a  case,  the 
passion  is  entirely  extinguished,  coition  is  unattended  with  pl< 
and  may  oven  excite  disgust. 

The  organs  of  the  special  senses  may  be  the  seat  of  aon^stbesia^ 
thus  bhndncss,  deafness,  loss  of  the  senses  of  smell  and  of  ta^e^ 
be  caused,  more  or  less  complete  in  character,  in  different  cases. 

Chairou  '  has,  however,  shown  that  in  all  cases  of  hysteria,  the  reflex 
excitability  of  the  larynx  is  abolished*  If  in  a  hysterical  woman  the 
finger  be  passed  down  the  throat  so  as  to  be  brought  in  contact  with 
the  epiglottis,  it  will  be  found  that  this  part  is  absolutely  insenaible, 
and  that  it  can  bo  rubbed  or  even  scraped  with  the  nail  without  caus- 
ing irritation  of  any  kind.  Or  the  superior  orifice  of  the  larj'nx  may  be 
similarly  treated  with  the  finger  or  with  a  probang,  a  feather,  a  roU  of 
paper,  or  any  similar  instrument,  without  exciting  either  cough  or  efforti 
to  vomit. 

Since  becoming  acquainted  with  Chairou's  observations  I  have  inva- 
riably made  such  an  operation  as  that  described  a  part  of  my  examina- 
tion of  hysterical  persons  male  or  female,  and  have  never  failed  to 
verify  his  statements.  It  is  somewhat  astonishing  that  his  observatiotis 
have  attracted  so  little  attention, 

Ansssthesia  of  the  muscles  is  occasionally  met  with,  and  has,  at 
times,  been  the  occasion  of  much  discussion  in  medical  and  theological 
oircles.  Many  of  the  phenomena  observed  in  the  JansGui&t  convuhiofi' 
naires  were  the  result  of  muscular  anaesthesia.  In  an  essay  *  recently 
published,  I  have  called  attention  to  the  symptoms,  and  hare  adduced 
several  cascs  from  the  records  of  my  own  experience.  The  extent  of 
the  anaesthesia  is  sometimes  remarkable.  In  some  of  the  cases  that 
have  been  under  my  care,  the  most  powerful  induced  ourrenta  which  it 
was  safe  to  use,  failed  to  cause  pain  in  the  muscles  to  which  they  were 
applied. 


«  Op,  eii.,  p.  12. 

'  "  Oa  Certain  Conditions  of  NervouH 
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Alterations  of  Motility. — These  may  bo  evidenced  in  the  way  of 
paralysis  or  of  clonic  or  tonic  spasm. 

Hysterical  paralysis  han  long  been  known,  and  is  quite  a  common 
manifestation  of  the  affection.  It  may  appear  in  the  cbaraeterof  bemi- 
plegia,  paraplegia,  or  of  much  more  restricted  extent,  1  have  a  case, 
now  under  care,  in  which  it  is  limited  to  the  index-finger,  and  I  have 
had  several  in  which  a  sing-le  muscle  of  the  eyeball,  or  in  which  the  leva- 
tor palpebne  superioris,  was  alone  affected. 

Hysterical  aphonia  is  due  to  paralysis  of  one  or  more  musolea  of  the 
larynx.  Like  the  loss  of  power  in  other  muscles  from  a  similar  eausci, 
it  often  comes  on  very  suddenly,  and  as  suddenly  disappears. 

Paraplegia,  hysterical  in  its  character,  may  be  partial  or  complete 
ftn  regards  a  muscle,  group  of  muscles,  or  a  limb.  When  incompletei, 
tbe  patient,  if  it  involves  the  lower  extremities,  drags  her  limbs  slo^ 
gishiy  alon^,  or  sh utiles  licr  foot  over  the  floor,  using  a  cane  or  crutches 
or  holding  on  to  articles  of  furniture  that  may  be  in  the  room,  Th«re 
b  nothing  about  the  gait  like  that  of  locomotor  ataxia  or,  in  fact,  of 
•ny  other  of  the  dtseusen  of  the  ct>rd  already  considered  ;  and  c«rc*ful 
obaervation  will  generally  reveal  the  fact  that,  during  one  interview 
and  examination,  the  patient  walks  very  unequally,  acconiing  to  the 

te  of  her  mind  at  the  time,  or  the  influences  which  act  u]>on  her. 

Spasms  may  be  either  tonic  or  elonio,  and  may  affect  any  muscle  oi 
body.  In  the  phar\Tiy,  tonic  spasm  causes  the  sensation  to  which 
tonn  ytobuB  ht/stericus  is  applied,  and  which  gives  rise  to  the  sen^ 
tion  of  a  ball  in  the  throat.  In  the  ceaophagus,  spasm  may  continue 
for  a  long  timo,  and  may  thus  simulate  stricture.  It  may  also  be  seated 
in  the  stomach,  intestines,  or  bladder. 


the 
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In  the  limbs  spastn  of  the  tonic  oharacter  cau8»^s  contraction,  anfl 
thus,  esp^oiaJiy  when  combined  with  paralyaiai  stay  give  the  appear- 
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ance  of  organic  lesion,  I  have  frequently  known  b3rBtcricttl  contrao- 
tions  to  last  several  montha  at  a  time,  and  have  had  many  casos  of  ike 
kind  under  my  charge  in  which  the  actual  cautery  had  been  applied  U) 
the  back  for  supposed  inflammation  of  the  cord. 

In  some  cases  the  duration  is  e%'en  longer  than  this.  Chjtroot  cites 
an  instance  in  which  a  woman,  aged  fifty-five,  was  seized,  eighteen 
years  previously,  with  a  hysterical  paroxysm  followed  by  paraplegia 
and  contraction.  At  first  thi&  latter  phonomenon  disappeared  from 
time  to  timo  to  reappear  again  and  again,  but  for  the  past  sixteen 
years  there  had  been  no  change.  The  extensors  and  adductors^  as  will 
be  seen  from  the  accompanying  woodcut  (Fig.  98),  are  the  muaclea 
mainly  affected.  The  muscles  of  the  legs  and  thighs  were  notably  atro- 
phied, and  the  faradaic  contractility  was  lessened.  For  several  y 
tbis  patient  had  ceased  to  exhibit  hysterical  phenomena. 

The  subject  of  permanent  hysterical  contraction  is  well  coDsid 
by  MM,  Bourneville  and  Voulet,'  and  the  foregoing  case  is  detailed  at 
length  in  their  memoir.  In  such  instances  there  is  probably,  as  in  Case 
XIII.  of  their  work,  in  which  there  was  a  post-mortem  examination,  and 
which  has  already  been  cited  in  this  treatise — page  588 — symmetTicd 
lateral  spinal  sclerosis. 

Clonic  spasms  simulate  chorea  or  epilepsy.  They  are  espeotalty 
common  among  the  women  who  attend  spiritualistio  gatherings,  and 
indeed  I  have  seen  several  cases  at  such  places  among  the  weak-minded 
men  who  believe  in  the  nonsense  called  spiritualisra. 

TTie  functional  a^^tions  of  the  vUcera  are  exceedingly  liable  to  de- 
rangement in  hysteria.  Any  organ  of  the  body  may  be  affected,  bat 
the  stomach  appears  to  bo  the  favorite  one.  Tliere  may  be  obstinate 
vomiting,  or  persistent  flatulence,  or  acidity,  or  indigestion  in  some 
other  form  ;  or  the  bowels  may  be  the  seat,  giving  rise  to  intestinal  in- 
digestion, diarrhoea,  or  obstinate  costiveness  ;  or  the  kidneys  may  ht 
involved,  and  there  may  bo  an  enormous  secretion  of  pale,  limpid  urines 
or  the  quantity  may  be  reduced  to  a  minimum  ;  or  the  uterus  or  tlie 
ovaries  may  bo  the  seat.  Not  infrequently  organic  disease  of  the  heart 
18  simulated,  there  being  palpitation  and  general  irregular  action  of 
this  organ. 

Besides  these  several  manifestations  of  hj'st^ria,  there  are  parotx* 
ysms  of  the  disease,  characterized  by  emotional  disturbance,  spasm, 
convulsions,  partial  loss  of  consciousness,  and  sometimes  coma.  All 
these  phenomena  may  be  manifested  during  an  attack,  or  a  80iaure  EDtJ 
consist  of  any  one  or  more  of  them.  The  convulsions  somottnie«  b^r 
a  resemblance  to  epilepsy,  sometimes  to  tetanus,  sometimes  to  bydnK 
phobia,  sometimes  to  catalepsy,  sometimes  to  chorea.  Hut, 
simulating  these  diseases,  the  essentially  hysterical  paroxysm 
readily  distinguished  from  either  of  them,  mainly  by  the  faetn 
'  "De  U  ijontraetioa  hyst^tiqiie  pemumente/*  Paris,  ISTJ. 
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kok  of  Got^Bisteucjy  the  absence  of  the  ooostitutional  disturbance  which 
AtteniU  the  others,  and  by  tho  presence  of  emotioiuil  excitement,  and 
the  consequent  irrational  laughing  or  crying.  Attention  will  be  agaio 
directed  to  some  of  these  conditions  in  the  ensuing  chapter. 

Mania  may  be  simulated,  but  the  fal&e  can  scarcely  be  mistnlcen  for 
tl»e  real  disease  by  any  practitioner  with  his  wit«  about  him, 

0aU86a. — Ot  the  predisposing  causes,  sex  stands  first.  Of  the  many 
of  hysteria  which  have  been  under  my  charge  or  seen  by  me  iu 
oonsuJtation,  but  four  were  in  males.  In  one  of  these  the  affection  was 
apparently  induced  by  excessive  study,  and  was  characterized  by  fro- 
quont  paroxysms  of  laughing  and  crying.  One  waa  a  physician,  and 
ibe  disease  took  the  form  of  coma  ;  one  wrs  a  lawyer  in  this  city,  the 
clisease  in  him  simulating  epilepsy  ;  and  the  fourth  was  a  shopkeeper 
from  New  Jersey,  who  had  tetanoid  paroxysms  attended  with  6t9  cl 
aobbing'y  crying,  and  laughing,  and  in  whom  it  was  excited  by  mastur* 


But,  while  there  b  this  great  predominance  of  females  as  the  sub- 
jeot«  of  hysteria,  I  do  not  believe  that  the  fact  is  duo  to  any  particular 
influence  of  the  uterus  or  other  generative  organs.  It  is  probably  the 
result  of  the  delicacy  of  organization,  and  the  greater  dev*  t  of 

ibe  emotional  system,  acted  upon  by  the  exciting  oausoti  to  i     ^  tly 

mentioned* 

Age  is  another  predisposing  cause.  ITie  period  of  lift?  nt  which 
by*lena  is  most  common  is  that  extending  from  sixteen  to  twenty-five. 
After  the  latter  age  there  is  a  gradual  decline  until  the  age  is  reached 
m%  which  the  menstrual  function  begins  to  become  irregular,  and  then 
the  number  of  cases)  increases. 

The  civil  condition,  aa  regarda  marriage  or  celibacy,  is  to  be  taken 
into  oonsideration  among  the  prediaposing  causes.  Undoubtedly  the 
diiWlin  is  mueh  more  frequent  among  the  single  than  the  married,  but 
it  is  by  no  means  confined  to  them.  In  my  opinion  the  increased  pro- 
clivity of  single  women  to  hysteria  is  not  to  bo  attributed  to  ungrati- 
fad  aaxual  desires,  or  even  to  the  non-fulfillmc^nt  of  the  functions  of 
tbe  geoeratiTe  organs,  but  rather  to  that  lack  of  aims  in  life,  and  the 
oooaaqvaat  reflection  of  the  thoughts  and  emotions  upon  self,  which  ara 
WO  inseparably  oonnected  with  the  present  conditioa  of  stnglo  women. 
Ij  those  celibates  who  have  made  for  themselves  objeota  in  ex* 
are  no  more  subject  to  hystoria,  in  my  expeneoce,  than  married 
IB.     Want  of  occupation  is  one  of  thi  '   '         '  "  i  l*-  C4iusrs 

of  hysteria,  and  it  is  to  a  great  oxtcnt  li  lenco  ot 

this  factor  acting  upon  a  more  iinpresiionablf  organization  that,  in  my 
opinkMi,  hysteria  is  more  oommon  in  women  than  in  men.  In  those 
Mflge  and  semi-sarage  oountries  wliero  women  work«  hysteria  is  iw 
Itoanl  of.     It  used  to  be  almost  unknown  among  the  negro  women  io 
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the  South,  but  since  their  emaucipation,  if  my  iuquiriea  hare 
the  truth,  it  is  becoming  quite  comtnon  among  them. 

Hereditary  influence  is  undoubtedly  an  important  predisposing' c 
of  hysteria.  My  own  statistics  are  not  complete  on  this  point,  but 
are  full  enough  to  show  that  the  majority  had  either  hysterical  motht 
ftuotB,  or  grandmothers,  and  many  of  the  others  had  relatives  aifected 
with  other  nervous  diseases.  Briquet  speaks  very  emphatically  of  tbe 
decided  influence  of  hereditary  tendency  as  deduced  from  his  inquiries 

The  luxurious  habits  of  life  attendant  upon  roBnement  and  oduc^i- 
tion  conduce  to  the  development  of  hysteria.  Attendance  at  theatres 
and  operas,  the  cultivation  of  music,  the  reading  of  poetry  and  novela, 
the  study  of  art,  and  any  other  influence  capable  of  developing  tbe  emo- 
tional system  at  the  expense  of  the  purely  physical  or  intellectual,  fa- 
vor the  growth  of  hysterical  tendencies. 

Of  excitiug  causes,  sudden  emotional  disturbance  ranks  first.  Anx- 
iety, grief,  disappointment,  the  intense  desire  of  self-gratification,  a  fit 
of  ill-temper,  with  other  similar  factors,  often  induce  paroxysms  of  th& 
disease.  Mental  or  physical  fatigue,  menstrual  deraDgement,  or  atenM 
or  ovarian  disorders,  may  also  act  as  exciting  causes. 

But  probably,  above  all  these,  is  the  contagion  set  in  action  by  the 
contact  with  a  hysterical  person.  I  have  seen  a  whole  hospital  wan! 
of  women  thrown  into  paroxysms  of  hysteria  by  one  patient  suffering 
from  an  attack. 

Diagnosis. — To  detail  tbe  diagnostic  marks  which  distinguish  hys- 
teria from  other  diseases  would  require  more  space  than  is  proper  La  ft 
work  like  the  present,  and  would,  moreover,  be  rather  a  work  of  super- 
erogation. The  physician  has  simply  to  recollect  that  all  hystericd 
affections  have  a  family  resemblance,  and  that,  although  almost  oveiy 
known  disease  may  be  simulated,  yet  that  the  counterfeit  is  never  i 
good  one.  Attention  to  the  symptoms  of  the  several  diseases  already, 
and  to  be  described,  with  a  careful  observation  of  the  case,  and  dae 
inquiry  into  the  antecedents  of  the  patient,  will  prevent  a  mistake  be- 
ing made. 

He  must  also  recollect  that  the  hysterical  patient  al wait's  int^  i*> 
impress  others  with  the  belief  that  she  is  very  ill.  She  craves  sytft- 
patliy,  and  feeds  on  it  with  the  effect  of  nourishing  her  disease.  If  she 
can  cajole  her  medical  attendant  by  appealing  to  his  kindly  emotioiif, 
she  will  do  it,  but  failing  in  this  she  will  try  her  power  over  his  fean, 
and  will  leave  no  stone  unturned  to  deceive  him.  Careful  watching, 
with  thorough  skepticism,  will  cither  result  in  her  detection,  or  in  hat 
defeat  from  sheer  weariness. 

Prognosis. — As  regards  the  prospect  of  recovery  from  any  pnrtic 
manifestation  of  hysteria,  or  from  a  paroxysm  of  any  kind,  tbe 
noBis  is  favorable,  provided  proper  treatment  be  employed,  but,  as 
gards  the   liability  to   further  attacks,  much  depends  on   the  circuTO* 
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HOM  which  BUtTound  the  patient  and  the  time  during  whioh  she  hoe 
been  subject  to  the  affection-  If  she  can  be  submitted  to  proper  treat- 
ment, without  the  interference  of  herself  or  her  friends,  the  prospect  of 
recover?,  even  in  bad  cases,  b  good  ;  but  if  she  is  to  be  allowed  to  do 
as  she  pleases,  or  if  injudicious  friends  are  constjintly  lavishing  the  syni* 
|Mithy  and  mistaken  kindjjess  which  keep  her  disease  alive,  there  is  not 
much  use  in  medicine  or  hygiene^  and,  as  Reynolds  says,  the  *'case  is 
hopeleiw,  and  mitrht  as  well  be  left  alone." 

Morbid  Anatomy  and  Pathology. — Hysteria  contributes  absolutely 
nothing  to  the  science  of  morbid  anatomy.  The  brain,  the  spinal  cord, 
the  8^^npathctio  nerve,  give  no  evidence  of  its  former  presence.  It  is 
trae,  hysteria  very  rarely  causes  de4ith,  but  hysterical  patients  have 
died  of  intercurrent  aflbctions,  and  post-mortem  examinat  ions  have  been 
nuidei,  and  nothing  which  could  reasonably  be  regarded  as  the  essential 
cause  of  the  disease  has  been  found.  Several  of  the  older  writers  im- 
mgliied  that  they  had  discovered  the  lesion  in  the  genital  organs,  in  the 
stomach  and  intestines,  in  the  brain,  and  even  in  the  spleen  ;  but  mod* 
«n  research  teaches  us  differently.  At  present,  then,  we  are  in  total 
igQoraDce  of  the  character  of  the  lesion.  From  the  symptoms;,  which 
are  so  obviously  indicative  of  disordered  brnin  antl  spinal  cord,  I  have 
felt  my^elt  justified  in  clajyiing  it,  proyisionully  at  least,  among  the  oer«- 
bro-spixMd  diseases. 

Tlie  pathology  or  morbid  physiology  of  hysteria  is  beginning  to  bo 
belter  ondetstood  as  our  knowledge  of  the  cerebral  anil  spinal  actions 
b«»Bies  move  complete.  Looking  at  the  brain  as  a  oomplex  organ  evolv- 
mg  a  complex  force — the  mind — ^we  can  understand  the  possibility  of 
certain  parts  of  it  becoming  disordered,  as  regards  excess,  diroinutioo, 
or  quality,  in  the  results  of  their  aetiuna.  We  have  seen,  utuler  the 
iMftd  of  insanity^  that  the  mind  is  made  up  of  certain  sub-foroos— the 
peneptioo,  the  intellect,  the  erootioos,  aad  the  will — and  that  ihee% 
w1i«ai  disordered,  constitute  Taristiafl  of  insanity,  which  are  easily  rsooi^ 


body. 


Hysteria  essentially  conaists  in  the  predomtnanoe  of  the  emoUoiu 
the  intellect,  and  especially  over  the  will^  and  this  exattatioD  may 
as  to  interf«*re  with  the  aeuaibility  of  various  parts  of  the 
r«  or  to  derange  the  contractility  of  mnsolvs. 

At  tiie  same  time,  in  the  paroxysms  of  the  disease,  the  foHex  and 
automatic  functions  of  the  spinal  cord  are  involfcd  to  a  great  extent. 

We  daily  witness  examples  of  the  infiueBoe  of  emolions  on  sensi- 
bility and  motility.  Fear  renders  the  sensibility  more  aoute  and  pro- 
duces trembling,  which  is  simply  clonic  spasm  ;  grief  oatises  tonic  con- 
tieelkms  of  the  muscles ;  sur|>rijce,  terror^  or  horror,  paralyses  ibem ; 
iotf  or  anger  destroys  sensibility  to  pain,  and  so  on. 

EB  same  time  that  there  is  this  exaltation  of  emotional  power  in 
the  power  of  the  will  is  not  only  rektivcly  but  ti  absolutely 
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diminished.  The  two  factors,  acting  together  steadily  and  pemstt-^iitly, 
induce  many  of  the  manifestations  of  hysteria.  The  disease  is,  there- 
fore, a  partial  insanity — an  insanity,  however,  in  which  the  patient  doM 
not  entirely  lose  the  power  of  control,  and  which  is  capable  of  being 
overcome  by  the  voluntary  effort  of  the  patient,  provided  a  sufhcient 
stimulus  to  normal  volition  be  brought  to  bean  It  thus  happens  that, 
through  the  influence  of  such  stimulus,  every  symptom  of  hysteria  dis- 
appears as  if  by  magic. 

The  spinal  cord  is  often  secondarily  affected,  and  it  is  likewbe  &»■ 
quently  primarily  involved.  The  gray  or  the  white  substance,  the  pot* 
terior  or  the  antoro-lateral  columns  may  be  implicated,  the  symptomt 
varying  accordingly.  Through  the  spinal  cord,  in  its  abnonnal  oonili- 
tion,  wc  have  the  convulsions  of  various  kinds,  the  spasms,  contnw- 
tions,  and  the  paraplegic  and  hemiplegio  phenomena  connected  with 
motion  and  sensation. 

As  to  the  influence  of  the  vaso-motor  system,  though  I  admit  iu 
existence,  I  am  convinced  that  it  is  simply  a  link  in  the  chain,  and  b 
secondary  to  the  emotional  disturbance  already  mentioned. 

Treatment, ^ — No  cases  arc  so  well  calculated  to  test  the  patience  and 
tact  of  the  physician  as  those  of  hysteria.  For  he  htis  an  affection  to 
deal  with,  which  n<.>t  only  requires  proper  medical  treatment,  but  in 
which  he  must  often  exert  the  highest  mental  qualities,  in  order  to  cure 
the  disease.  A  great  deal,  therefore  depends  on  the  knowledge  of  hu- 
man nature  and  the  force  of  character  of  the  physician  ;  and  it  is  doubt- 
less owing  to  this  fact  that  some  physicians,  with  all  their  medical 
knowledge,  fail  in  curing  hysterical  affections,  while  others,  with  bo 
superior  science,  succeed  at  once. 

The  first  thing  to  be  done  is  to  gain  the  confidence  and,  what  is  of 
still  greater  importance,  the  respect  of  the  patient.  Having  done  this, 
any  treatment,  moral  or  medical,  calculated  to  relieve  her,  will  be  nmcii 
more  apt  to  produce  the  desired  effect. 

During  the  period  between  the  paroxysms,  the  treatment  mtist  be 
directed  mainly  against  symptoms.  If  the  patient  can  be  made  to  !>•• 
lieve  that  her  case  is  thoroughly  understood,  and  that  she  is  not  soi- 
peoted  of  shamming,  and  that,  with  her  assistance,  the  hypersestbesit, 
or  anaesthesia,  or  paralysis,  will  be  removed,  the  effect  which  is  desired 
will  probably  be  produced.  For  putting  a  hysterical  patient  into  a 
proper  frame  of  mind,  I  know  of  nothing  equal  to  the  bromides,  of  cith«r 
potassium,  sodium,  calcium,  or  zinc,  given  in  largo  doses,  repeated  thiw 
or  four  times  a  day,  till  the  full  efToct  is  obtained.  This,  of  itself,  will 
generally  relieve  hypersesthesia  wherever  it  may  be  seated,  and  the  in- 
fluence over  the  mental  phenomena  of  the  disease  is  usually  very  ^ 
cidedly  shown. 

If  anaesthesia  be  the  prominent  condition,  electricity  ts  to  be  used, 
and  it  is  almost  a  speclBc.     I  have  never  seen  a  case  of  hysterical  ta 
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i  resist  it.     A  low  days  ago,  1  was  consulted  by  a  young  lady 

I  entirely  aria?sthetic  over  the  wliole  of  the  surface  of  one  Kide 

of  tiie  body,  and  who  had  suffered  for  several  weeks.     Three  appliea* 

tions  of  the  induced  current  through  the  wire  bniah,  which  was  passed, 

at  each  $hanct,  over  the  whole  anicsthetic  region,  entirely  cured  her. 

For  hysterical  paralysis,  str^-chnia  and  phosphorus  are  the  best  in- 
ternal remedies*  They  may  be  taken  together  in  the  form  recommended 
on  page  68,  and  rarely  fad  to  produce  a  cure.  Their  effect  is,  how- 
ever,  greatly  increased  by  tlie  use  of  e]eoiricity»  both  of  the  primary 
and  induced  forms — the  first  being  applied  to  the  spine,  and  the  latter 
to  the  paralyzed  muscles. 

In  caaea  of  spasm,  I  prefer  the  bromides,  inteniatly,  and  the  piifciaiy 
galvanio  current^  applied  to  the  contracted  muscles. 

Visceral  derangements  are  best  treated  by  strychnia  and  phospho- 
rtaa,  aa  recommended  for  paralysis.  Counter-irritation,  in  the  form  of 
bUsteriy  is  almost  always  of  service.  For  gastric  troubles,  the  suboar* 
bonate  of  bismuth,  in  doses  of  fifteen  or  twenty  grains,  after  each  meal, 
will  generally  prove  of  service.  In  a  very  obstinate  case  of  hysterical 
Yonitting,  under  my  charge,  every  thing  failed  but  hydro«'vanic  acid. 

Heoeiitly,  in  several  extreme  cases  of  hysterical  vomiting,  and  nota- 
bly in  one  I  saw  in  consultation  with  Dr,  C»  T,  Whybrew,  I  have  ob- 
tained very  prompt  results  from  the  valerianate  of  caffeine  in  doses  of 
grains  repeated  in  a  half-hour  if  necessary,  Paret  *  adduces  sev* 
examples  of  it^  beneficial  effects  in  like  cases. 

Hysterical  paroxysms  are  best  treated  with  ether  or  chloroform,  ad- 
minlslered  by  inhalation.  I  have  repeatedly  used  the  hydrate  of  chlo- 
ral^ but  it  has  not  in  my  hands  been  as  speedy  or  as  effectual  in  itj 
action  as  either  of  the  other  agents.  I  give  them  to  Uie  extent  of  pro- 
ducing complete  insensibility,  and  repeat  them  again  and  again,  if  there 
are  any  evidences  of  a  return  of  the  seizure.  Whether  in  the  purely 
•fDOtiooal  paroxysms  or  thoM  obuacteriied  by  moacolar  fpaam  of 
▼arioua  kinds,  or  any  possible  eombiiiation,  nothing  is  4»qttal,  aflcordiog 
to  tny  experience,  to  ether  or  chlomform  by  inhalation.  1  have  tried 
overy  other  known  means,  from  cold  water,  dashed  in  the  face,  to 
moral  suasion,  and  none  of  them  are  comporablo  to  ether  or  chloroform. 

I  have  also  found  decided  benefit  from  the  mono-bromide  of  cam- 
phor in  breaking  up  what  may  h^  called  the  staius  hi/stericus.  In  a 
Moont  communication  *  I  called  attanttoii  to  its  good  effects  in  such 
naiiTW  It  may  bo  given  in  pill  or  emulsion  in  dotes  of  from  tliroe  to 
'  iTO  grains  every  hour  or  two,  as  may  be  required*  In  those  eases  in 
■  wliicli  ether  or  chloroform  is  contraindicated  the  mono-bromide  of  cam* 
H  pbor  k  particularly  valuable. 
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Butj  for  the  dissipation  of  the  hysterical  tendency,  long-continaed 
treatment  is  necessary.  Medicines  which  are  ordinarily  regarded 
antispasmodics,  such  as  valerian^  asafoetida,  muak,  and  the  like,  I  have 
never  seen  produce  any  benefit  in  any  form  of  hysteria,  and,  for  tlie 
purpose  of  causiog  any  radical  change  in  the  organism,  they  are  woree 
than  useleaa.  As  medicines  for  this  object,  I  know  of  nothing  superior 
to  phosphorus,  in  some  one  of  its  forms,  and  strychnia.  They  aliould  be 
taken  for  months  in  small  doses,  and  should  be  supported  by  all  fc^- 
gienio  measures  calculated  to  improve  the  tone  of  the  sysiem.  TriTcJ 
is  of  inestimable  advantage,  and,  above  all,  association  with  persoos  of 
both  sexes,  whose  intellects  control  their  emotions,  and  wlio  are  ea- 
dowed  with  sound  common-sense  and  that  tact  and  knowledge  of  human 
nature  which,  for  the  piuposes  of  every-day  life,  are  of  more  Talue 
many  other  qualities  often  ranked  above  them, 

Jt  is  very  certain  that  in  most  cases  of  hysteria  the  exhibit! 
sympathy  is  exceedingly  injudicious  and  is  generally  taken  advmi 
of  by  the  patient  to  impose  still  further  on  those  around  her.  Thtts  a 
lady  to  whom  I  was  called  had  gotten  into  a  morbid  condition  attended 
with  frequent  paroxysms  of  weeping,  because,  as  she  said,  she  no  loiigQP 
cared  for  her  husband  or  children,  and  that  she  wished  they  were  de^H, 
etc.  All  the  arguments  of  her  friends  failed  to  convince  her  that  she 
was  a  good  wife  and  mother,  but,  oa  my  telling  her  husband  in  her  prei- 
ence  tbat  I  was  afraid  it  would  be  necessary  to  send  her  to  a  lunatic 
asylum,  her  interest  was  at  once  awakened,  and  the  next  morutng  ibe 
was  entirely  free  from  all  hysterical  phenomena.  She  subsequeotly 
told  mo  that  nothing  had  roused  her  but  the  fear  of  being  put  in  t 
hospital  for  the  insane. 

In  another  case  a  lady  had  torrifit-d  hor  friends  and  excited  tbt 
greatest  commotion  by  threatening  to  put  an  end  to  her  life  by  jump' 
ing  out  of  the  window.  When  I  saw  her  she  was  strapped  down  to  t 
bed  and  was  being  supplicated  by  half  a  dozen  people  in  the  room  not 
to  kill  herself,  to  which  she  was  energetically  replving  that  she  wooUL 
I  loosened  the  straps,  opened  the  window,  and  told  her  to  jump  oat 
She  walked  to  the  window,  looked  out  for  a  moment,  and  then,  apply* 
ing  no  very  polite  epithet  to  me,  went  back  to  bed,  and  I  heArd  no  mow 
of  her  suicidal  desires. 

A  still  more  remarkable  case  is  given  by  M.  Charcot.'  The  p** 
tient,  a  woman,  had  been  for  at  least  four  years  the  subjeet  of  ooJh 
traction  of  one  of  the  lower  extremities,  as  shown  in  the  woodotl 
(Fig.  99).  In  consequence  of  her  insubordination  on  one  occaakn^  be 
Apoke  to  her  vi^ry  sharply,  and  threatened  to  send  her  out  of  the  hos- 
pital. The  nnxt  morning  the  contraction  had  entirely  disappeared,  Ift 
the  face  of  facts  like  these  it  appears  absurd  to  invoke  supematunl 
agencies. 

'  "  Le^ns  aur  lea  maladips  du  Byst6me  nerveiu,*'  Paris,  18t2-'78,  p,  81ft. 
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It  U,  perhaps,  scarcely  necessary  to  state  tliat  the  society  of  other 
hyvterical  persona  must  be  fiddly  esohewed,  and  that  even  the  casual 
meeting  with  such  individuals  is  dangerous. 


Flo.  W. 
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MTSTMBOID  ArrgCTtOyS-CATALKPSr,  SCSTAST,  BTSTEMO^KPiLSPSY. 
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^V      Thskv  are  ocrUjn  disorders  so  very  like  hysteria  in  some  of  its 
mmnifesUtions^  and  often  existing-  with  it  in  ihv>  same  tndiv^idual,  that 

IUiey  might  with  propriety  have  been  considered  in  the  last  chapter,  «S8- 
pcelally  as  by  aome  hijfh  authorities  the  scope  of  hysteria  is  so  enlarged 
•«  to  be  made  to  embrace  them  within  its  limits.  But,  thoug'h  they 
tmy  owe  their  existence  to  the  same  peculiar  condition  of  the  nervou« 
•grrtom,  to  which  the  ordinary  phenom«Da  of  hyst^rta  am  due,  there 
In  auilicient  individuality  alMuit  them  to  warrant  their  beinjg^  studies! 
separately.  At  the  same  tiintj  there  will  be  no  difficulty  in  our  beuing 
in  mind  that  they  are  decidedly  of  such  pre  n  era  I  and  special  charaoler- 
istics  as  to  impress  us  very  forcibly  with  the  idea  that  they  are  easen* 
tially  hysterical.  We  may.  therefore,  with  propriety^  daaa  them  to- 
gether in  the  preatDt  chapter  as  hysteroid 

i  I. 

AkhcMigh  Ihart  m  no  poat^moitaai  appearanoM  ofaaimotoiiatio  of 
eatalapay,  tha  phenomena  of  tho  dts«aaa  obaerved  daring  llfa  point  to 
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its  seat  in  tho  brain  aoc!  spinal  cord.  Like  epDepay,  therefore^  it  ii 
a  symptom  representing  an  unknown  morbid  change  in  the  nervona 
centres. 

SyiDptoniS. — Catalepsy  is  an  affection  marked  by  the  occurpenoe  of 
peculiar  paroxysms  at  regular  or  irregular  periods.  The  seizure*  uwi- 
aUy  come  on  wiih  suddenness,  and  are  characterized  by  more  or  kn 
complete  suspension  of  mental  action  and  of  sensibility,  and  by  the 
supervention  of  muscular  rigidity,  causing  the  limbs  to  retain,  for  t 
long  time,  any  position  in  which  they  may  be  placed.  The  pbenomenii 
therefore,  relate  to  the  mind,  to  sensation,  and  to  motion. 

The  suspension  of  mental  action  is,  in  general,  complete,  but  in  Kmo 
cases  there  are  an  imperfect  consciousness  and  an  ability  to  appreciate 
strong  sensorial  impressions.  Thus,  in  a  case  quoted  by  Dr.  Chamberf 
from  Dr.  Jebb — which,  however,  was  clearly  a  case  of  catalepsy  compli- 
cated with  hysteria — the  patient,  before  emerging  from  the  pBrosjaOf 
sang  "  three  plaintive  songs  in  a  tone  of  voice  so  elegantly  ezprevife, 
and  Tivith  such  affecting  modulation,  as  evidently  pointed  out  how  inii?{i 
the  most  powerful  passion  of  the  mind  was  concerned  in  the  prodoctiqa 
of  her  disorder,  as  indeed  her  history  confirmed*"  * 

The  aspect  of  a  cataleptic  patient  is  very  striking.  The  eyeHdc 
sometimes  wide  open,  at  others  gently  closed  ;  the  pupils  aro  dilited,' 
and  do  not  respond  to  strong  light ;  the  respiration  is  slow,  r^Qki,  \mX 
generally  so  feeble  as  to  be  perceived  with  dilhcuhy;  the  pulse  is  XLsa- 
ally  almost  imperceptible,  but  is  rhythmical  and  sluggish  ;  the  face  is 
pale,  tho  mouth  is  half  open,  and  the  rigidity  of  the  body  and  the  coy- 
ness of  the  extremities  add  to  the  death-like  appearance  which  ioh 
presses  all  beholders. 

The  cutaneous  gensibility  is  ordinarily  completely  abolished,  Pim 
may  be  stuck  into  the  skin,  and  they  are  not  felt ;  but,  owing  to  ti* 
abolition  of  the  power  of  motion  and  of  reflex  action,  it  is  possible  that 
in  some  cases,  at  least,  the  patients  would  give  evidence  of  eeosatioo  if 
they  could.  Cases  are  on  record  in  wliich  tears  have  been  caused  hv 
excessive  emotional  disturbance  excited  by  the  words  or  actions  of  pef* 
sons  surrounding  the  patients,  thus  showing  ihat  the  senses  of  stghlaad 
hearing  were  capable  of  being  exercised.  Such  instances  are,  how«T«r» 
rare,  and  are  probably  imperfectly-developed  paroxysms,  or  thoae  oov* 
plicated  with  hysteria  or  ecstasy. 

The  symptoms  relating  to  the  muscles  are  very  remiarkable.  Con- 
ing  on,  as  the  paroxysm  usually  does,  without  warning  of  ;i  V'  '.  the 
patient  is  at  once  arrested  in  any  act  which  is  being  perfoi .  i  die 

whole  body  assumes  a  condition  of  extreme  rigidity.  The  power  of  tb# 
wiU  over  the  muscles  is  lost,  and  the  limbs  preserve  any  position  in 
which  they  may  be  placed  by  the  by-standcrs.  Tlius,  if  the  arm  b« 
raised  from  the  side,  it  remains  extended,  and  may  keep  this  pontio" 
'  Article  **  C&Ulepsr,"  in  Re^-noltls^B  *•  System  of  Medicine,"  vol.  il.,  p.  loa 
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for  1.11  hour  or  longer  before  it  sinks  slowly  back  to  its  original  situ- 
ation. No  matter  how  awkward  or  irkaomo  the  posit ioD  may  be,  it 
is  retained  till  the  exalted  irritability  of  the  muscles  becomes  thorough- 
ly exhausted. 

The  ability  to  swallow  is  not  lost,  and  the  electric  contractility  of 
the  muscles  is  not  perceptibly  affeotcd  one  way  or  the  other. 

The  paroxysm  may  last  a  few  minutes  or  hourS|  or  may  be  protoilged 
to  several  days. 

The  temperature  ^f  the  body,  in  all  the  oases  that  have  come  under 
toy  observation,  was  reduced  from  two  to  four  degrees  below  the  nor^ 
mal  standard,  and  in  the  extremities  much  more  than  this. 

The  paroxysm  generally  disappears  with  as  much  abruptness  as 
aarkod  its  acccs^on.  A  few  deep  inspirations  are  taken,  the  eyes  ftra 
Of>ened,  or  lose  their  fixedness,  the  muscles  relax,  and  eonscioamew  Is 
VMiored.  In  fully-developed  seizures  the  patient  has  no  knowledge  of 
wbat  has  occurred  during  the  attacks 

Tea  oases  of  true  catalepsy,  uncomplicated  either  with  hysteria  or 
•OBtoay,  have  been  under  my  professional  care.  In  two  of  these  the 
Mziires  were  more  or  less  imperfectly  developed,  and  strong  sensorial 
excitations  were,  in  a  measure,  perceived  and  recollected  after  emer« 
geoco  from  the  attack.  But  in  every  in^tanc^  the  character  of  the  tm- 
pivision  was  misinterpreted.  A  bright  light  thrown  u[k>q  the  eyes 
with  a  mirror  was  spokeo  of  as  an  ^angeKs  wing  which  brushf^d  acTOaa 
mj  face,**  and  the  scratch  of  a  pin  was  rcmoniberod  as  **tt  j»iece  of  ic*» 
being  drawn  over  the  skin.** 

In  these  oaaes  there  was  tho  miist'lousncss  at  mentnl  .irium  durm;^ 
the  paroxyfiii,  but  it  waa  dithcuJt  fur  the  pationts  to  iK^c  nbe  the 
tbocights  which  took  place.  They  appeared  to  be  somewhat  of  the 
nature  of  dreams.  In  both  oases  the  muscular  rigidity  was  well  marked 
bat  was  not  exeossive,  and  appeared  to  bo  mainly  manifostcd  in  the  eX' 
t^msors.  It  was  not  dtfBcuIt  to  extend  the  arm  or  the  leg,  but  flexion 
required  the  exertion  of  a  good  deal  of  strengtb. 

In  the  otiier  eight  cases  the  paroxysms  were  completely  formed, 
GooaeioiiSDeaa  waa  entirely  abolished  ;  there  was  no  sensibility  any* 
wiMft,  and  no  reflex  actions  could  be  excited  except  those  of  deglviti* 
tion.  In  one  of  those  ca»es,  seizures  several  times  occurred  in  my  coo* 
aultuig*roon«,  and  I  bad  tlje  opportunity  of  ascertaining  the  effect  of 
•feoCfioity*  If  the  ann  waa  extended,  the  strongest  induced  current  I 
onuld  apply  to  the  biceps,  though  oausiog  eontmction,  failed  to  procure 
flexion,  but  relaxation  of  thtt  extenaoni  was  at  once  produced  by  the 
application  to  them  of  the  primary  current, 

]  likewise,  in  thia  ease,  repeatedly  examined  the  fundus  of  the  eye 

Iwitb  the  ophthalmosoope,  and  bivaiiabty  found  the  chortjids  pale,  and 
ttie  rv^tinal  vessels  straight  and  attenuated. 
In  none  of  theae  oasea  waa  there  any  knowledgn  of  what  passed 
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during  the  paroxysms^  and  no  consciousness  of  there  havings  been 
mental  activity. 

Besides  tbese^  several  instances  have  occurred  in  my  experience  in 
which  cataleptic  phenomena  were  exhibited  in  the  course  of  other  dh^- 
eases.  In  one  of  themj  a  young  man  whom  I  saw  in  consultation  ^iih 
Dr.  Max  Herzog,  of  this  city,  there  was  well-marked  mania — a  second 
attack.  On  my  entering  the  room  in  which  he  was  seated  I  obaerfed 
that  he  had  a  rapt  expression  of  countenance,  and  that  his  limbs  wtje 
quiet,  and  apparently  rigid.  In  an  undertone  I  remarked  to  Dr.  Her- 
zog that  the  patient  had  a  somewhat  cataleptic  appearance.  Seiung 
his  arm  I  raised  it  from  the  body  and  it  remained  extended;  the  other 
arm  was  also  elevated  and  continued  in  that  position*  I  then  lifted 
the  legs  alternately  from  the  floor,  and  they  were  kept  in  their  appar^ 
ently  uncomfortable  positions.  During  the  consultation,  probably  a. 
half'hour,  the  extremities  remained  as  I  had  placed  them.  A  few  days 
afterward,  he  became  so  violent  that  it  was  necessary  to  send  him  to  a 
lunatic  asylum. 

In  another  case  the  patient,  a  youug  lady  of  this  city,  was  brought 
to  me  by  her  father  for  examination  and  advice.  As  she  entered 
consulting-room,  I  saw  that  there  was  a  high  degree  of  mental  exali 
tion  present^ — her  eyes  were  raised  to  the  ceiling,  her  hands  weie 
clasped,  and  her  lips  were  moving  as  if  in  prayer.  I  raised  her  left  ann 
from  the  body,  and  then  the  right ;  botli  remained  extended,  and  eon-  ■ 
tinued  so  till  I  changed  the  positions,  which  I  did  by  bending  tbe  W 
elbows,  bringing  them  to  the  front,  putting  them  behind  her,  and  so  on, 
I  then  again  extended  them,  and  she  left  the  house  with  them  in  thii 
position;  but,  on  getting  into  the  street,  and  feeling  a  cold  wind  that 
was  blowing  at  the  time,  they  fell  to  her  side  and  she  be^n  to  vat 
them  to  draw  her  shawl  around  her.  She  bad  been  subject  to  epi- 
lepsy for  several  months,  but  had  never  before  exhibited  cataleptic 
phenomena. 

In  the  former  of  these  cases  there  was  no  possibility  of  aseert 
the  mental  associations  of  the  patient  with  the  muscular  rigidity;  in 
latter  the  patient  said  that  she  had  a  very  distinct  recollection  of  my 
extending  her  arms,  but  why  she  had  kept  them  so  she  did  not  know, 
and  that  she  was  not  conscious  of  fatigue,  or  of  any  other  sensation. 

It  will  have  been  noticed  that  in  both  these  cases  the  pamxysoM 
were  not  spontaneous,  bat  were  excited  by  outside  interference. 

The  particulars  of  a  very  interesting  case  of  catalepsy  have  been 
recently  given  to  me  by  Dr.  M.  B.  Early,  late  house-physician  to  Belle- 
vue  Hospital. 

The  patient,  a  German,  a  cigar-maker,  aged  twenty-three,  had  serred 
in  the  army,  entered  the  hospital  October  4,  1872.  In  the  prevtoai 
July  he  had  been  drunk,  and,  quarreling  with  some  rough  people,  wm 
severely  beaten  and  kicl:eiJ  on  the  head  nnd  other  parts  of  Ins  }>odv. 
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On  the  27tii  of  September  he  bad  an  attack  reaembling  a  co»tu1- 
lion.  He  was  smokiDg  at  the  time,  and,  while  thus  eDgaged^  bts  mother 
noticed  that  the  cigar  began  to  shake^  then  his  whole  body  quivered. 
She  attempted  to  take  the  cigar  from  his  mouth,  but  the  jaws  were 
tightly  closed,  and  the  cigar  was  bitten  through.  He  swallowed  the 
portion  that  was  left  in  his  mouth.  He  seemed  to  be  conscious,  for 
when  requested  by  his  mother  to  go  to  bed  he  shook  his  head.  He  did 
not  sleep^  but,  when  spoken  to,  nodded  or  shook  his  head  in  assent  or 
dissent  aa  the  case  might  be.  He  did  not  foam  at  the  mouth  or  bite 
hiB  tongue.     His  feet  were  very  cold. 

The  attack  lasted  about  five  minutes*  He  then  vomited  the  piece  of 
cigar  he  had  swallowed,  and  went  to  bed,  sleeping  all  afternoon. 

The  following  day  he  had  a  similar  attack,  not  so  severe  as  the  first. 
During  the  five  following  days  he  wa^  free  from  paroxysms,  but  would 
not  talk,  although  he  ate  and  seemed  to  understand  what  was  said  to 
him,  and  would  do  any  little  thing  bis  mother  requested.  On  the  sixth 
day,  aoon  after  breakfast,  he  had  another  paroxysm,  but  of  a  different 
oIlAracter  from  the  others.  While  the  previous  seizures  were  charao- 
tenzed  by  tremor,  this  was  marked  by  a  rigidity  of  all  the  voluntary 
mttecles  in  the  bodv.  The  attack  lasted  a  few  minutes,  and  the  next 
day  he  was  taken  to  the  hospital,  where  he  came  under  Dr.  £arly*s 
observation. 

On  admission,  October  4thy  he  lay  in  a  stupid  condition,  his  eyes 
aometimea  open  and  sometimes  closed.  Occasionally  he  looked  around, 
and  appeared  to  understand  what  was  said  to  him,  but  could  neither* 
speak  nor  move.  The  pupils  were  dilated.  When  his  limbs  were 
placed  in  any  position  they  continued  there  for  a  considerable  penod. 
The  muscles  were  rigid,  temperature  100"  Fahr, 

On  being  slapped  smartly  on  the  buttocks  with  a  book,  the  patient 
got  up,  looked  about  him,  and  walked  around  the  ward.  He  then  drank 
a  glass  of  milk  and  went  back  to  bed.  Just  before  getting  up  he 
■miled,  and  answered  a  questioni  During  the  night  he  went  to  the 
w»ter>closet.  In  the  morning  be  aroae,  looked  around  him,  and  drank 
tome  more  milk.  When  slapped  with  a  book  shortly  afterward,  he  did 
ool  move  a  muscle;  seemed  more  stupid,  did  not  swallow  when  food 
wta  placed  in  his  mouth,  and  apparently  did  not  feel  the  prick  of  a  pin. 

Th«  patient  continued  in  this  state  for  several  days.  On  the  13th 
bo  was  photographed.  The  accompanying  woodcuts,  Figs,  100  and  101, 
sbow  the  positions  of  his  limbs  at  the  time. 

Under  the  treatment  the  patient  gradaally  impraved,  and  on  the  9th 
of  NoTember  was  disobacgod  cured. 

I       An  ophthalmosoopio  examination,  made  November  3d,  showed  as 
anamio  condition  of  the  disk. 
Cataleptic  peraons  are  usually  of  dull  and  sluggish  mental  and  phya> 
ieai  orgMiisatioKL      Such  has  oertainlv  been  the  ease  in  all  the  m- 
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traa  a  young  g^r),  waB  cataleptic  on  an  average  once  a  week,  and 
epileptic  twiod  or  throe  times  in  the  intervals.  Five  yoara  previously 
ahe  had  iipent  six  months  in  France,  but  bad  not  acquired  more 
Ihan  a  very  slight  knowledge  of  the  language — scaitjely,  in  fact,  auffi- 
cient  to  enable  her  to  ask  fur  what  she  wanted  at  her  meals.  Immedi- 
at4^ly  before  her  cataleptic  seizures,  she  went  into  a  state  of  ecstasy, 
during  which  she  recited  poetry  in  French,  and  delivered  harangues 
about  virtue  and  godliness  in  the  same  language.  She  pronounced  at 
these  times  exceedingly  well,  and  seemed  never  at  a  loss  for  a  woni. 
To  all  surrounding  iDlluences  she  was  apparently  dead;  but  she  sat  bolt 
upright  in  her  chair,  staring  at  vacancy,  and  her  organs  of  speech  in 
eonstant  action.  Gradually,  she  passed  into  the  cataleptic  paroxysm, 
in  which  she  usually  remained  for  from  one  to  three  hours.  Many  cases 
of  the  combination  of  catalepsy  with  hysteria  and  ecstasy  have  become 
celebrated  in  other  relations  than  those  of  true  science. 

GaU868, — Among  the  predisposing  oausea,  sex  ia,  in  my  experience, 
the  most  eflicient,  though  other  writers  bare  denied  any  influence  due 
to  sex.  Of  one  hundred  and  forty-eight  cases  cited  by  I*uel/  sixty- 
eight  were  males  and  eighty  females.  Seven  of  my  eases  were  in 
females.  Hereditary  influence  is  generally  apparent.  Of  the  tea  un- 
complicated oases  under  my  observation,  all  had  relatives  affected  with 
•ome  well-marked  disease  of  the  nervous  system.  In  four  cases,  ther* 
were  near  relatives  insane;  in  three,  the  mothers  were  hysterical;  in 
one,  a  brother  waa  epileptic;  in  one,  the  father  was  similarly  affected; 
and,  in  one,  a  sister  was  cataleptic^  It  rarely  begins  after  the  age  of 
twenty -five.  Of  exciting  causes,  emotional  disturbance  stands  first. 
Four  of  my  cases  were  directly  the  result — one  of  fright,  one  of  anger, 
one  of  grief,  and  one  of  the  shock  caused  by  a  boy  starting  out  rod- 
denly  from  behind  a  door  where  he  had  been  concealed.  In  one  other 
ease,  the  cause  was  worms  in  the  intestinal  canal;  in  two,  business 
tfottblea;  in  one  a  severe  fsll;  and,  in  the  other  two,  I  could  not  aaoer- 
Udn  with  certainty  what  the  cause  wsji,  though  I  had  strong  reaaona 
for  suspecting  it  to  be  masturbation. 

»The  Dia^OSlB  is  not  a  matter  of  the  least  difBcuIty  to  any  one  who 
btts  ev'en  an  imperfect  knowledge  of  the  phenomena,  except,  perhaps, 
aa  regards  its  discrimination  from  hysteriap  that  simulator  of  almost 
every  nervous  disease.  In  those  cases  complicated  with  hysteria,  the 
distinction  is  of  no  importance;  in  others,  the  unifoniiity  of  the  chaniO- 
lenstica  which  indicate  catalepsy,  with  a  consideration  of  the  general 
kwtory  of  the  case,  will  serve  to  make  the  diagnosis  sufficiently  preciee. 
H  nast,  however,  bo  borne  in  mind  that  the  two  diseases  are  near  of 
kin,  and  that  the  discrimination  is  important  more  aa  a  matter  of  ab- 
atmct  science  than  as  one  of  any  bearing  on  the  tberapentiGa.  It  la, 
iMnreirer,  ■omeUmes  a  matter  of  moment  to  diituigiHili  between  the 
ft       •  "  D«  k  calikfida,'*  "  llAmoirvs  d*  r AcaiMntlc  dt  M«d«claa,**  taam  xx..  145%,  >.  sm« 
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Ofttaleptic  paroxysm  and  death.  In  former  times»  instanoes  were  not 
UDCommoQ  in  which  the  mistake  was  made,  to  be  discovered  after  life 
had  really  become  extinct  in  the  coftln.  Such  fatal  errors  would  prob- 
ably be  impossible  now  with  the  stethoscope  for  examining  the  heart, 
the  thermometer  for  determining  the  temperature,  electrioitj  for  acting 
on  the  muscles,  and,  above  all,  the  ability  to  place  the  limbs  in  poet* 
tions  which  they  maintain  against  the  laws  of  gravity.  Moreover,  our 
knowledge  of  diseases  in  general  is  such  as  to  enable  us  to  determine 
with  great  certainty  the  course  they  are  liable  to  take,  and  the  mmnner 
in  which  death  occurs  in  each. 

ProgEOSla. — Tliis  is  usually  favorable,  even  in  severe  cases.  All  my 
paiicms  recovered  under  the  treatment  to  be  presently  mentioned. 

Morbid  Anatomy  and  Pathology. — There  is  not  much  to  say  relative 
to  the  morbid  anatomy  of  catalepsy.  In  some  cases  in  which  death  has 
taken  place,  other  diseases  wiire  present,  and  the  lesions  found  were 
rather  to  be  associated  with  them  than  with  catalepsy. 

Puel/  in  his  very  elaborate  treatise,  says  that  the  Orst  report  of  a 
post-mortem  examination  of  a  patient  dying  wliilo  subject  to  the  dis- 
ease in  question  is  that  of  Hollcrius,  made  in  1596.  The  patient,  a 
man,  had  but  one  paroxj^sm,  and  died  the  same  day.  llie  lungs  and 
liver  were  gangrenous,  a  collection  of  reddish  serum  was  found  in  the 
poaterior  part  of  the  brain,  and  sanguineous  concretions  (thrombi)  in 
the  superior  longitudinal  sinus. 

Deidier,  in  1811,  reported  the  case  of  an  elderly  man  who  had  hot 
one  paroxysm,  lasting  a  day,  and  who  died  eight  days  afterward.  In 
this  instance  there  were  found,  on  each  side  of  the  longitudinal  sinas, 
two  little  glandidar  bodies  which  were  described  perfectly,  and  to  whicL 
the  catalepsy  was  attributed.  These  were  nothing  more  than  the  granu- 
lations of  the  dura  mater,  now  known  as  the  Pacchionian  bodies. 

In  a  maniac  who  was  subject  to  catalepsy  and  who  died  at  Chareo- 
ton,  in  1834,  the  report  by  Georget  and  Calmeil  states  that  the  |4i 
mater  was  found  thickened  and  injected  ;  the  cortical  substance  of  tJw 
brain  was  reddened  and  softened,  and  the  white  substatioe  contained 
enlarged  vessels.  In  another  case  the  same  observers  found  the  cortical 
substance  discolored,  and  thu  white  tissue  injected.  As  they  remark, 
however,  these  are  the  lesions  of  insanity  with  general  paralysia. 

In  other  cases  no  alterations  which  could  normally  be  associaled 
with  the  cataleptic  phenomena  were  discovered. 

The  patliology  of  catalepsy  is  very  imperfectly  known.  The  symp* 
toms  indicate  tliat  the  brain  and  spinal  cord  are  involved,  and  there  tt 
some  evidence  to  show  that  they  are  in  a  state  of  aniemia.  But  thert 
is  a  condition  induced  in  these  organs  which  is  the  essential  feature  of 
the  disease^  and  of  this  we  know  nothing.  There  is  a  poftsibiUtj  that 
^e  affection  may  be  a  masked  form  of  epilepsy,  and  this  view  is  borne 

'  Op.  d/.,  p.  ftia. 
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out  by  the  fact  that  the  treatmeot  which  is  most  successful  in  ibis  tat- 
ter disease  is  most  efficacious  In  catalepsy. 

But  recent  researches  have  served  to  give  us  perhaps  some  inkling 
of  the  real  nature  of  catalepsy,  and  to  supply  us  with  examples  of  ftiti- 
fici&lly>induced  eataleptiform  phenomena  which  are  of  great  interest  as 
Analogical  to  instances  of  the  natiiral  disease.  The  investigattons  which 
ha?6  been  made  relative  to  motor  centres  in  the  brain  lead  us  to  sup 
pose  that  there  are  likewise  inhibitory  centres  in  the  cerebro^spinal  ays* 
tern,  probably  both  in  the  brain  and  spinal  cord.  W©  often  meet  with 
cases  in  which  there  is  complete  paralysis  of  one  or  more  parts  of  the 
body,  and  which  are  suddenly  caused  by  some  strong  impression  pro- 
duced upon  the  emotions.  Now,  catalepsy  is,  for  the  time  being,  a  pa* 
ralysis  of  the  will,  a  condition  in  which,  while  the  niuacles  have  not  lost 
their  power  to  contract,  there  is  a  loss  of  volitional  influence  over  them. 
They  are  still  capable  of  responding  to  stimulation  from  without,  but,  in 
the  absence  of  stimulation  from  T^^-ithin,  they  retain  whatever  degree  nf 
Gootniction  may  be  given  to  them. 

Some  of  the  results  which  follow  eiperimonts  made  to  induce  what 
is  called  the  hypnotic  state,  are  very  suggestive  of  ciitalcpsy.  A  cra^* 
Bah,  as  Cxerroack  *  has  shown,  can  be  thrown  into  the  cataleptic  condi- 
tion, during  which  he  is  rigid  and  immovable.  And  I  have  repeatedly 
put  frogs,  lobsters,  and  hens,  into  a  similar  state.  The  full  considera- 
tion  of  these  interesting  phenomena  would  be  out  of  place  in  a  praoti- 
oftl  treatise  on  diseases  of  the  ner\0U5  system/ 

But  I  may  at  least  state  that  1  have  recently  developed  the  moat 
ioleiise  cataleptoid  phenomena  in  several  mihject.s  through  the  influ* 
caecr  of  suggestion,  while  they  were  in  the  liviHiittie,  or,  as  1  think  it 
should  more  properly  be  called,  the  syggignostic  {ovyyiyvuxftctM}^  $a 
offree  with)  condition.  Among  other  exhibitions  of  the  phenomena  is 
ose  which  is  especially  striking.  By  merely  telling  the  fiubjwt  that 
his  body  Is  so  rigid  that  lie  cannot  bend  it,  he  at  ouce  berumes  cata- 
leptic in  every  voluntary  niuHcle,  and  may  then  be  laid  upon  the  backs 
of  two  chairs,  as  shown  in  the  cut  (Fig,  10^),  in  which  position  he  will 
for  several  minutes  ;  then  the  muscles  gradually  bocnme  unable 
to  endure  the  strain,  and  the  body  sinks  slowly  to  the  rt«K>r. 
Very  (bw  trained  gymnasts  could  perform  this  feat  at  all,  and  no  owt 
in  his  normal  state  could  maintain  the  necessary  muscular  t<*nKion  as 
long  as  the  physically  weak  young  man  from  whom  the  drawing  is 
made.  As  is  seen,  the  body  rests  only  on  the  occiput  and  on  one  os 
oalcis ;  and  I  have  known  the  position  to  be  Bt4?adily  kept  for  full 
ive  minntea.     In  these  eues  there  is  no  excitation  of  muscular  con- 


*  **  On  HrpDotlum  In  AnimAb,"  iransUlcd  from  ib«  G«rroftn  hj  CItrt  tlaiuBioad, 
ragmhr  Seiatc$  Momlhljf,  September  ami  KovMiUr,  187S. 

■  For  a  raoro  eooipMe  tocount  of  die  phcBomraa  and  phjvlology  of  oatakpsf ,  eesISp 
if,  wmijamhali—,  «IOn  tba  reader  \t  rvfemd  lo  the  anllwr'a  «oik  "  Oa  Osrtala  Oewft> 
m  0t  Vwmm  DsuMMtisav"  ^^^  Vork,  Q.  P.  Putaam^i  8001, 1861. 
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traction  by  reflex  action,  such  as  is  supposed  by  Cliarcot  and  Hci- 
deuhuin  to  produce  it,  but  it  in  induced  solely  by  suggesting  to  the 


ria,  102. 


subject  that  bis  body  ib  in  a  rigid  state.     Immediately  the  mascl^f 

become  tense,  and  he  can  be  handled  like  a  board. 

There  may  thus  be  in  catalepsy  inhibitory  lesions,  just  as  ia  epilepsy 
there  are  discharging  lesions.  But  as  in  this  latter  disease  there  u 
something  more  than  the  convulsive  movements,  so  in  catalepsy  iberr 
is  a  morbid  element  in  addition  to  the  muscular  inhibitioD.  And  thi^ 
appears  to  be  an  overwhelming  inclination  to  agree  with  the  sugges- 
tions received  from  other  persons.  Catalepsy  ia  therefore  hypnotiiuo 
— or,  as  I  prefer  to  call  it,  from  its  main  characteristic,  ayggi^oaciBm 
^with  the  addition  of  phenomena  of  muscular  rigidity.  Any  flyggi- 
gnostic  subject  can  be  thrown  into  a  cataleptic  condition,  and  ihe  cata- 
leptic patient  can  readily  be  made  to  exhibit  the  ordinary  manifest!* 
tions  of  syggignoBcisra. 

TreatmenL^The  bromide  of  potassium,  or  one  of  the  other  bro- 
mides previously  mentioned  under  the  head  of  epilepsy,  is  the  ratwt 
efficient  agent  in  the  treatment  of  catalepsy.  I  have  never  yet  faiM 
to  cure  the  disease  witli  this  remedy,  combined  with  the  oxide  of  rinc, 
and  with  the  simultaneous  use  of  strychnia  and  other  tonics,  I  hate 
never,  however,  had  occasion  to  give  it  in  larger  doses  than  twenty 
grains,  three  times  a  day,  or  to  continue  it  beyond  eight  months 

In  no  disease  of  the  nervous  system,  not  even  excepting  hystenA|b 
it  more  necessary  that  the  mind  should  be  brought  under  proper  dtsei- 
plinc,  and  kept  as  far  as  possible  from  the  operation  of  all  causeit  calcn- 
lated  to  promote  emotional  excitement.  At  the  same  time,  a  well* 
regulated  system  of  hygiene,  as  regards  all  the  physical  reqaircmeotn 
of  the  body,  is  indispensable. 
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Thoujfh  closely  allied  to  catalepajf  ecstasy  differs  from  it  in  •eTeml 
anportaot  particulars*  One  of  the  main  points  of  differonce  ts,  that  th« 
patient  recoUeots  the  train  of  thought  which  has  been  going  on  during 
the  seizure,  and  this  of  itself  is  sufficient  to  warrant  their  being  sep^ 
r%tA\y  considered,  It  often  happens,  however,  that  the  two  diseaset 
alternate  or  coexist, 

Symptoma, — In  ecstasy  there  is  muscular  immobility  rather  than 
rigidity,  although  the  latter  is  sometimes  present  ;  the  eyes  are  open, 
the  lips  parted ;  the  face  is  turned  upward,  the  hands  are  often  out- 
stretohed  ;  the  body  is  erect  and  raised  to  its  utmost  height,  or  els©  is 
extended  at  fuU  length  in  the  recumbent  posture,  A  peculiar  radiant 
smile  illumes  the  countenance,  and  the  whole  aspect  and  attitude  Is  that 
of  intense  mental  exaltation. 

The  mind  is  so  filled  with  some  particular  train  of  thought,  tfiat  ex* 
citations  of  the  senses,  if  of  moderate  intensity,  are  not  perceived.  We 
meet  with  this  fact  often  in  normal  conditions,  when  the  mind  is  deeply 
engaged  in  reflection,  or  when  it  is  engrossed  with  some  powerful  emo- 
ium. 

Sometimes  there  is  complete  silence,  the  mind  being  apparently  ab- 
sorbed with  meditation  or  with  the  contemplation  of  some  beatific  vision. 
Agmin,  there  may  be  mystical  speaking,  prophesying,  singing,  or  the 
lipa  may  be  in  motion  as  if  in  speaking,  but  without  any  sound  eeoap- 
ing. 

At  times  various  attitudes  are  assumed  which  are  in  oonsonancs 
witb  the  ideas  passing  through  the  ecstaticV  mind.  Again,  stigmAto 
or  0pot5  of  blood  appear  in  the  hands  or  other  parts  of  the  body,  and 
which  are  supposed  to  represent  the  wounds  made  by  the  nails  in  the 
handa  and  feet  of  Jesus,  or  the  thnist  of  the  spear  in  his  side  ;  and, 
Again,  a  real  or  assumed  abstinence  from  food  exiJsts. 

Among  the  eoatatios  of  a  former  period,  St,  Francis  of  Assisi,  St, 
Catherine  of  Sienna,  St*  Theresa,  Joan  of  Arc,  and  Madame  Guy  on,  am 
to  be  mentioned,  and  whole  sects,  both  among  Catliolic^  and  Proteft- 
tttiita,  exhibited  all  the  manifestations  of  the  disorder. 

Most  ol  the  religiauB  impostors  who  have  at  various  times  mMfo 
their  appearance,  and  many  very  sincere  and  devout  persons,  have  been 
eostatics. 

In  ita  combinations  with  catalepsy,  chorea,  and  hysteria^  eoataay  liu 
fiv<|urtntly  playrd  an  important  part  in  the  history  of  the  civilised  world 

It  one  time,  leading  to  a  belief  in  witchcraft ;  at  another,  to  demoni- 
•B  and  angelic  possession  ;  at  another,  to  meftmerism  and  clairvoyance; 
•ad,  in  our  day,  to  spiritunliraL    The  oonskleration  of  those  foUieiL, 
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though  intcrestiDg^y  scarcely  comes  within  the  Bcope  of  the  present 
treatise. 

But  within  the  last  few  years  sereral  very  remarkable  examples  of 
ecstasy  have  been  observed,  and  some  references  to  two  or  three  of 
them  will  probably  not  be  out  of  place. 

First  among  them,  as  well  on  account  of  the  interesting  phenom- 
ena manifested  as  from  the  fact  that  the  patient  was  regarded  hj  ft 
great  many  religions  enthusiasts — physicians  among  them — as  the  wib- 
ject  of  miraculous  interference,  inust  be  placed  Louise  Lateau.*  With* 
out  going  into  the  full  details  of  the  case,  a  short  account  will  probably 
prove  both  interesting  and  instructiye  : 

Louise  Lateau  was  born  at  Bois-d'Haine,  a  small  village  in  BelgiuxD| 
on  the  30th  of  January,  ISoO.  She  was  reared  in  the  utmost  poverty, 
was  chlorotic,  and  did  not  menstruate  till  she  was  eighteen  years  old. 
She  loved  solitude  and  silence,  and  when  not  engaged  in  work — and 
she  does  not  appear  to  have  labored  much — she  spent  her  time  in  medi- 
tation and  prayer.  She  was  subject  to  paroxysms  of  ecstasy,  during 
which,  as  many  other  ecstatics,  she  spoke  very  edifying  things^  of  char- 
ity, poverty,  and  the  priesthood.  She  saw  St.  Ursula,  St,  Roch,  St 
Theresa,  and  the  Holy  Virgin.  Persons  who  saw  her  in  these  statu 
declared  that,  while  lying  on  the  bed,  her  whole  body  was  raised  op 
more  than  a  foot  high,  the  heels  alone  being  in  contact  with  the  bed. 

The  stigmatization  ensued  very  soon  after  these  seizures.  On  a  Fri- 
day she  bled  from  the  left  side  of  her  chest.  On  the  following  Friday 
this  flow  was  renewed,  and  in  addition  blood  escaped  from  the  dontl 
surface  of  both  feet ;  and  on  the  third  Fiiday  not  only  did  she  bl 
from  the  side  and  feet,  but  also  from  the  dorsal  and  palmar  surfi 
of  both  hands.  Every  succeeding  Friday  the  blood  flowed  from  these 
places,  and  finally  other  points  of  exit  were  established  on  the  forehead 
and  between  the  shoulders, 

*  For  the  theological  view  of  this  remarkable  case  the  reader  is  referred  to  ihe  loWo*' 
ing  works,  a  part  only  of  those  wrilten  in  support  of  her  pretensions :  "  Louise  L4Ue*o  de 
Boifl-d*Haino,  sa  vie,  sea  extaBes,  ecs  stigiuates;  dtude  in<&dicale,"  par  Ic  Dr,  F.  Lefebfits, 
profe«flcur  de  palbologie  gen^rale  et  de  th^rapeutique  k  la  univcraiti  c&iholiqne  de  Lcm- 
vain,  etc.,  Louvaio,  1873  j  '*  Lea  Btigmatip^cB  Louise  Lateau  do  Bois-d'HaiDef  sieiir  Ber> 
nard  d©  la  Croix,  etc.,"  par  le  Dr.  A.  Imbert-Gourbeire,  profesaeur  k  F^colc  de  mModne 
de  Clermont  Ferrand,  Pans,  1873  ;  **  Blographie  de  Louise  Lateau^  la  Btigmatiaee  de  Bdii. 
d'B%ine,"  parH.  Van  Looj-Toumii,  Paris  and  Leipzig,  1874  ;  *'  LouUe  Lateau  la 
tlflde  de  Bob^^Haino  d^aprds  des  sources  authenliquea,  m4dicale«  et  th^ologiqaei,**  ptf 
lb  profeasenr  docteur  A.  Robling,  translated  from  the  German  by  Dr.  ArsiiBe  d6  Kod4 
BmxeHea  et  Paris,  1874;  "Louise  Lateau,  ihr  Wuudt'ileben  und  ihre  Bcdotmif  im 
deutscher  Kirchenconflicte,'*  von  Paul  Mtyuucke,  Berliw,  187S. 

Among  the  treatiees  in  which  the  miracle  ift  denied,  and  the  phenomena  attribntcil 
either  disease  or  frand^  are :  "  Louifle  Lateau^  Rapport  mddieale  «ur  In  sttgnatis^  do! 
d'Haine  fait  &  r*cftd6mle  roTale  de  mddedne  de  Belgique,"  par  le  DQct«ar  Wi 
Bruxellea  and  Paris,  1876  ;  "  Science  et  miracle,  Louise  Latcati,  ou  U  Btigmfttiate 
par  le  Dr.  Bouraertlle,  Paris,  187fi    "  Les  miradea,"  par  U.  Yirohow,  iZlvM  ^ . 
ici«n/i/£fiMt,  January  2S,  187Q 
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At  first  these  bleedings  only  took  place  at  night,  but  after  two  or 
ihree  months  thej  ooourred  in  the  daytime,  and  were  accompanied  by 
paroxysms  of  ecstasy,  during  which  she  was  insensible  to  all  external 
impressions,  and  acted  the  passion  of  Jesus  and  the  crucifixion. 

M,  Warlomont,  being  commissioned  by  the  Royal  Academy  of  Medi- 
le  of  Belgium  to  examine  Louise  Lateau,  went  to  her  house,  accom- 
panied by  several  friends,  and  made  a  careful  examination  of  her  per* 
son.  At  that  time,  Friday  morning  at  six  o'clock,  the  blood  was  flow- 
tng  freely  from  all  the  stigmata.  Id  a  few  moments  the  sacmment 
would  be  brought  to  her,  and  then  the  second  act  of  the  dramA  would 
begin.  The  sct-ne  that  followed  can  be  best  described  in  M.  Warlo- 
mont^s  own  words  : 

**It  is  a  quarter-past  six.  *Here  comes  the  communion,*  said  M, 
Niels  [a  priest],  *  kneel  down.'  Louise  fell  on  her  knees  on  the  floor, 
closed  her  eyes  and  crossed  her  hands,  on  which  the  communion-cloth 
ws«  extended.  A  priest,  followed  by  several  acolj'tes,  entered ;  the 
penitent  put  out  her  tongue,  received  the  holy  wafer,  and  then  rs« 
m&ined  immovable  in  the  attitude  of  prayer. 

^  We  observed  her  with  more  care  than  seemed  to  have  been  hith- 
erto given  to  her  at  similar  periods.  Some  thought  that  she  waa  simply 
in  a  state  of  meditation,  from  which  she  would  emerge  in  the  oourao  of 
half  an  hour  or  so.  But  it  was  a  mistake.  Having  taken  the  commun- 
ion, the  penitent  went  into  a  speoial  state.  Her  immobility  was  that 
of  a  statue,  her  eyes  were  closed  ;  on  raising  the  eyelids  the  pupils 
wore  seen  to  be  largely  dilated,  immovable,  and  apparently  insensible 
to  light.  Strong  pressure  made  upon  the  parts  in  the  vicinity  of  the 
■dgmatA  caused  no  sensation  of  pain,  although  a  few  moments  before 
they  were  exquisitely  tender.  Pricking  the  skin  gave  no  evidence  ol 
the  slightest  sensibility.     A  limb,  on  being  raised,  offered  no  reststaiMM^ 

sank  slowly  back  to  its  former  position.  Aniesthesia  was  oomptete| 
the  coniea  remained  still  impressionable.  The  puhe  had  fallevi 
from  VZO  to  100  pulsations.  At  a  given  moment  1  raised  one  of  iho 
•yelids,  and  M.  Verriest  quickly  touched  the  oomoa.  Louise  at  onoe 
MMOied  to  recover  herself  from  a  sound  sleep,  arose  and  walked  to  a 
ohair,  upon  which  she  seated  herself.  *  This  time,'  I  said,  '  we  hav« 
wakened  her.*  *  No,*  said  M.  Niels,  looking  at  his  watch,  *  it  was  time 
for  her  to  awake.*  '* 

She  remained  conscious  ;  the  blood  still  continued  to  flow  ;  th«  an- 
■athesia  had  ceased,  her  pulse  rose  to  120,  and  at  tht)  (*nd  of  half  an 
hour  ahe  was  herst-^lf.  **Our  first  visit  ended  here.  At  half -past  eleTen 
we  made  another.  The  poor  child  had  resumed  her  attitude  of  extnaa 
KLfferiBg,  against  which  she  contended  with  all  the  energy  that  iw 
mained  to  her.  The  wounds  in  the  hands  still  continued  to  bleed*  M. 
Verriest  ausoultatod  with  care  the  lungs,  heart,  and  g^reat  Teaaela^  and 
faund  the  hruU  d4  io^jfU  which  he  had  detected  in  the  morning  at  the 
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apex  of  the  heart  aod  over  the  carotids.  The  handle  of  a  spoon  pr 
against  the  veluin,  the  base  of  the  tongue,  and  the  pharynx,  proTok 
no  ei^ort  at  Tomiting*  The  glasses  of  our  spectacles,  as  they  came  tn 
contact  with  the  air  expired,  were  covered  with  vapor.  Aa  the  patient 
appeared  to  suffer  from  our  presence,  w©  went  away* 

**  We  made  our  third  visit  at  two  o'clock.  There  were  still  Sftoon 
minutes  before  the  beginning  of  the  ecstatic  crisis,  which  always  took 
place  punctually  at  a  quarter-past  two  and  ended  at  about  half-past  four. 
The  pnpila  at  this  time  were  slightly  contracted,  the  eyelids  were 
almost  entirely  closed;  the  eyes,  looking  at  nothing,  were  veiled  froia 
our  view.  We  tried  in  vain  to  attract  her  attention ;  her  mind  wu 
otherwise  engaged,  and  her  pains  were  evidently  becoming  more  in- 
tense. At  exactly  a  quarter-past  two  her  eyes  became  tiJied  in  a  diioc- 
tion  above  and  to  the  right.     The  ecstasy  had  begun. 

"The  time  had  now  come  to  introduce  those  who  were  prompted 
curiosity.  This  could  now  be  done  without  inconvenience,  for  the 
static,  for  the  ensuing  two  hours^  would  be  lost  to  the  appreciation  of 
what  might  be  passing  around  her.  The  room  crowded  could  hold  about 
ten  persons,  but  enough  were  allowed  to  enter  to  make  the  total  twentv* 
five.  These  placed  themselves  in  two  ranks,  of  which  the  front  one 
kneeling  allowed  the  rear  one  to  see  all  that  was  going  on.  All  this 
was  done  under  the  direction  M.  le  Cur^,  who  took  every  piuns  to  give 
us  a  good  view  of  what  was  going  to  happen. 

"  Louise  was  seated  on  the  edge  of  her  chair;  her  body,  ineliaed 
forward,  seemed  to  wish  to  follow  the  direction  of  her  eyes,  which  did 
not  look,  but  were  6xed  on  vacancy.  Her  eyes  were  opened  to  their 
fullest  extent,  of  a  dull,  lustreless  appearance,  turned  above  and  to  the 
right,  and  of  an  absolute  immobility.  A  few  workings  of  the  lids  wore 
now  observed  and  became  more  frequent  if  the  eyelids  were  touched. 
The  pupils,  largely  dilated,  showed  very  little  sensibility  to  light,  and 
all  that  remained  of  vision  was  shown  by  slight  winking  when  the  hand 
was  suddenly  brought  close  to  the  eyes.  The  whole  face  lacked  M- 
pression.  At  certain  moments,  either  spontaneously  or  as  a  conse- 
quence of  divers  provocations,  a  Light  smile,  to  which  the  muscles  of  the 
face  generally  did  not  contribute,  wandered  over  her  lips.  Then  th« 
face  resumed  its  primitive  expression,  and  thus  she  remained  for  the 
half-hour  which  constituted  the  '  first  station.' 

**  The  *  secoi. J  station  *  was  that  of  genuflection.  It  had  failed  at 
one  time,  but  had  again  appeared.  The  young  girl  fell  on  her  kneels 
clasped  her  hands,  and  remained  for  about  a  quarter  of  an  hour  in  the 
attitude  of  contemplation.  Then  she  arose  and  again  resumed  her  sit- 
ting posture. 

"  The  '  third  station  *  began  at  three  oVlock,  Louise  inclined  her* 
9elf  a  little  forward,  raised  her  body  slowly,  and  then  extended  herself 
at  full  length,  face  downward,  on  the  floor.     There  was  neither  rigiditv 
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■Of  extteme  preoipitAtion  ;  nothing,  in  fact,  calculated  to  produce  in- 
juriefli*  The  knees  first  supported  her  body,  then  it  rested  on  these  and 
the  elbows,  and  finally  her  face  was  brought  in  actual  close  contact  with 
the  tiled  floor.  At  first  the  head  rested  on  the  left  arm,  but  very  soon 
the  patient  made  a  quick  and  sudden  movement,  and  the  arms  were  ex- 
tended from  the  body  in  the  form  of  a  cross.  At  the  same  time  the  feet 
were  brought  together  so  that  the  dorsum  of  the  right  was  in  contact 
with  the  sole  of  the  left  foot.  This  position  did  not  vary  for  an  hour 
and  a  half.  When  the  end  of  the  crisis  approached  the  arms  were 
brought  close  to  the  sides  of  the  body,  then  suddenly  the  poor  girl  rose 
to  her  knees,  her  faco  turns  to  the  wall,  her  cheeks  become  colored, 
her  eyes  have  regained  their  expression^  her  countenance  eipands,  and 
the  ecstasy  is  at  an  end." 

Further  particulars  are  given^  and  an  apparatus  was  constructed 
aad  applied  to  Louise^s  hand  and  arm  so  as  to  prevent  any  external  ex^ 
citation  of  the  haemorrhage.  It  was  apparently  shown  that  there  was 
no  such  interfere  nee,  for  the  blood  began  to  flow  at  the  usual  time  on 
Friday. 

In  adiiition  to  the  stigmata  and  the  paroxysms  of  ecstasy,  Louisii 
declared  that  she  did  not  sleep,  had  eaten  or  drunk  nothing  for  four 
yearif  had  had  no  focal  evacuation  for  three  years  and  a  half,  and  that 
the  urine  was  entirely  suppressed^ 

M.  Warlomont  examined  the  blood  and  products  of  respiration 
ohemioally,  and  satisfied  himself  of  their  normal  character,  except  that 
the  former  contained  an  excessive  amount  of  white  corpuscles. 

When  being  closely  interrogated,  Louise  admitted  tlmt,  though  she 
did  not  sleep,  she  had  short  periods  of  forgetfulness  at  night.  C>n  M. 
Warlomont  suddenly  opening  a  cupboard  in  her  room,  he  found  it  to 
contain  fruit  and  bread,  and  her  chamber  communicated  directly  with  a 
yard  at  the  back  of  the  house.  It  was  therefore  perfectly  possible  for 
bar  to  have  slept,  eaten,  defecated,  and  urinated,  without  any  one  know*^ 
lAg  that  she  did  so. 

The  ooQolustons  arrived  at  by  M.  Warlomont  were,  that  the  stigmik 
tiaationa  and  ecstasies  of  Louise  I^teau  were  real  and  to  be  ex|ilaloed 
upon  well-known  physiological  and  pathological  principles,  that  atie 
*Workad,and  dispensed  heat,  that  she  lost  every  Friday  a  certain  quan- 
titj  of  blood  by  the  atigmata,  that  the  air  she  expired  ooutatned  the 
vapor  of  water  and  carbonic  acid,  that  her  weight  had  not  materially 
altered  since  she  had  oome  under  obaervatioo.  She  oooaumea  oarboo 
and  it  is  not  from  her  own  body  that  she  gets  it.  Where  does  she  get 
ii  from  ?    Physiology  answers,  *  She  eata.*  ^ 

MM,  Mauriac  and  Verdalle  ^  give  a  very  interesting  acooont  of  an 
aoelatio  woman  who  daily  enacted  the  passioQ  of  Jeeua,  tanm&ating  in 

I  the  usual  manner  with  the  representation  of  the  cruciflxion.    This  worn* 
'  "^  ^todfl  MMSeals  ssr  I'aHalHfM  4t  Foatsl,**  Parii.  1 678. 
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an,  BeguiHe,  was  of  nervous  temperament,  had  had  many  visions  ol 
tb©  Virgin  and  of  aog<?Js,  and  was  accustomed  to  prophesy. 

"When  visited  by  MM,  Maiiriac  and  Verdalle,  Berguille  was  \}'mg  in 
bed.  She  is  described  as  a  woman  of  about  forty-five  years  old,  brown 
complexion,  muscles  and  iimba  well  developed  but  without  much  fat» 
eyes  blue,  widely  open,  and  staring  vaguely.  She  smiled  kindly  when 
questions  were  put  to  her,  and  answered  with  sufficient  intelligence. 

On  being  asked  why  she  was  in  bed,  she  answered  that  she  was  in 
pain  night  and  day  ;  and,  when  requested  to  state  where  she  felt  the 
most  pain,  she  answered,  the  backs  and  palms  of  the  hands,  the  tips 
and  soles  of  the  feet,  and  the  right  side,  (It  "will  be  remembered  that 
Louise  Lateau  had  her  pain  and  haemorrhage  in  the  left  aide,  a  differ- 
ence  which  the  mirade-beltevers  ought  to  find  it  difficult  to  reconcile*) 

Relative  to  her  visions  and  what  she  heard  during  her  ecstasies,  ihe 
said  that  she  saw  Jesus  Christ  in  his  passion^  that  she  heard  voices,  bol 
she  could  not  repeat  what  was  told  her.     Her  pulse  was  from  68  to  72. 

At  about  one  o'clock  the  ecstasy  began.  Her  pulse  rose  to  80. 
She  clasped  her  hands  on  her  heart,  her  gaze  became  fixed,  her  eyes 
were  widely  opened,  her  lipa  moved  as  if  she  were  murmuring  prayen^ 
and  there  were  frequent  movements  of  deglutition.  Her  pupils  wei* 
slightly  dilated,  but  contracted  when  a  light  was  brought  to  them. 
Her  limbs  were  rigid,  but  it  was  noticed  that  she  flexed  them  rery  read- 
ily w^hen  she  altered  her  position  a  little  or  arranged  her  dress.  In  » 
few  minutes  she  raised  herself  somewhat  awkwardly  on  her  knees,  her 
hands  still  being  clasped  and  her  eyes  fixed.  Then  began  the  passion  or 
the  way  to  the  cross,  during  which  she  walked  on  her  knees  around 
bed,  changing  her  position  twelve  times,  and  falling  three  times  in 
traditional  manner.  To  make  this  journey  required  thirty-six  minuteo^ 
and,  this  done,  the  next  act,  the  crucifixion,  was  in  order. 

Suddenly  she  threw  herself  back  on  the  bed,  extended  her  anm 
from  each  side,  and  remained  immovable.  The  pulse  was  112,  the  re^- 
pirations  100,  The  muscles  of  the  chest  seemed* to  be  paralyzed,  only 
the  diaphragm  acting.     The  eyes  were  closed. 

The  limbs  were  in  a  state  of  forced  extension  and  very  rigid ;  the 
cutaneous  sensibility  to  pinchlngs,  prickings,  and  to  the  electricaJ 
stimulus  was  abolished.  The  latter,  a  very  strong  induced  current, 
caused  muscular  contractions  but  no  sensation.  There  was  not  the 
least  flinching.  Things  went  on  in  this  way  for  over  three  hours,  ftod 
then  she  sang  the  Salve  Megina^  exclaimed  "Oh,  what  sorrow  !**  and 
gradually  recovered  her  senses. 

M.  Boumeville  *  cites  the  case  of  Len,  a  hystero-epileptic,  to  whom 
reference  will  be  again  made,  who  at  one  time  had  a  cruciform  p*^ 
oxyam.     Her  head  was  strongly  thrown  back  ;  her  eyelids,  half  open, 

»  "Lonlae  Lateau,"  etc.,  FariSj  18Y»,  p.  18. 
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were  in  continual  motion  ;  the  muscles  of  the  jaws  were  contracted, 
and  the  muscles  of  the  neck  were  hard  and  tense. 

The  superior  extremities  were  extended  at  right  angles  from  tha 
trunk,  the  hands  closed,  and  the  fingers  flexed  so  strongly  on  the  palms 
as  to  render  it  impossible  to  open  them. 

The  inferior  extremities  were  stretched  out  to  their  full  lengthy  the 
sole  of  one  foot  in  contact  with  the  dorsum  of  the  other* 

In  a  word,  the  rigidity  was  such  that  the  body  could  bare  heeu 
raised  from  either  end  like  a  bar  of  iron  (Fig,  103). 

The  attack  lasted  about  four  hours  ;  then  Ler.  opened  her  eye«  i 
i^covcred  consciousness,  exclaiming,  "  O  my  God,  I  was  so  happy  ! 

Two  other  interesting  cases  are  described  by  M.  Billet,*  but  the  fore- 
going are  sufficient  to  give  the  reader  some  idea  of  ecstasy  as  it  ap 
pears  in  Catholic  countries. 

But  the  phenomena  exhibited  by  Protestant  ecstatics  have  been 
and  are  to  this  day  fully  as  remarkable  pathologically  as  those  just  4^ 
scribed.  Calmeil,*  speaking  of  the  Protestant  theomaniacs  of  Langiie- 
doc  and  Cevennes,  says  : 

"  In  general,  they  gave  the  name  of  ecstatic  period  to  the  agitation 
and  improvisation  which  characterized  the  attack.  All  the  inspired 
were  fully  persuaded  that  the  Iloly  Spirit  had  entered  into  their  breastn 
at  the  moment  when  they  felt  themselves  constrained  by  an  overwhehn- 
ing  power  to  prophesy.  All  expressed  themselves  as  if  the  Spirit  ol 
God  spoke  to  them  the  words  they  uttered." 

Elizabeth  Barton,  called  the  "  Holy  Woman  of  Kent,'*  annooneed, 
during  an  attack  of  hysteria,  that  a  child  then  sick  with  a  brain- 
fever  would  die.  As  she  predicted,  the  ©vent  took  place  soon  after- 
ward, and  the  fulBllment  of  this  prophecy  at  once  gave  the  holy  woman 
a  great  reputation.  On  this  she  announced  that  she  was  illumined  ^^ 
the  Holy  Spirit,  She  had  numerous  ecstatic  paroxysms^  during  wIh^^| 
she,  according  to  her  own  account,  was  transported  to  heaven,  and  on 
her  emergence  she  sang  h}Tnns,  prayed,  and  made  many  predictions 
which  astonished  her  admirers.  At  last,  in  obedience  to  an  assert4?d 
command  of  the  Virgin,  she  renounced  Protestantism  and  took  tiie  veil 
She  continued  to  prophesy,  and,  growing  bold,  she  predicted  the  speedj 
death  of  the  king  for  his  putting  aside  his  wife  Catharine  of  Afagoo 
for  Anne  Boleyn.  Henry  VIH.  was  not  of  the  temper  to  submit  to 
this  sort  of  holiness,  so  he  had  Elizabeth  Barton  beheaded  as  a  pesti- 
lent  woman,  who  was  better  out  of  the  world  than  in  it. 

An  ecstatic,  in  a  paroxysm  of  rapture,  having  lost  his  speeioh,  thus 
describes  his  regaining  the  faculty  : ' 

**At  length,  after  nine  months  of  sobs  and  convulsions  with<^at 

*  **  Contributions  k  I'fjtude  dea  n6vroses  extraordinoires,"  Ptns^  l8Vi. 
»  ♦•  D«  la  folic,"  etc.,  tome  il,  Paris,  I84fi,  p,  288. 
'  Calmeil,  op.  ct/.,  p,  269. 
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ipeechy  oae  Sundjiy  worning  as  I  was  praying  in  my  father's  bouse,  I 
fell  into  an  extraordinary  ecstasy,  and  God  opened  my  mouth.  During 
the  ensuing  three  days  I  was  csonstantly  under  the  operation  of  the 
Holy  Spirit,  neither  eating,  drinkiog,  nor  slecpiug,  and  I  spoke  often 
with  more  or  less  power,  according  to  the  nature  of  things.  All  in  the 
family  were  conviuced,  as  well  by  the  extraordinary  state  in  whiob  they 
now  saw  me,  as  by  the  wonderful  fasting  of  three  days,  during  which  I 
felt  neither  hunger  nor  thirst,  that  it  was  surely  by  the  Sorereigu 
Power  that  such  astonishing  things  were  done.'^ 

In  our  own  day,  instances  of  ecstatic  trance  during  camp-meetingst 
revivals,  and  the  like,  are  common  enough,  and  the  number  is  greatly 
.Bcreaded  by  spiritualism,  meBmerism,  and  such  like  absurdities.* 

Afl  we  have  seen,  many  ecstatioa  pretend  that  they  do  not  eat. 
Cases  of  the  kind  are  reported  very  often^  and  have  been  noticed  from 
an  early  period.  Thus  Schenckius  *  quotes  from  Paulus  Lentulus  the 
**  Wonderful  History  of  the  Fasting  of  Appolonia  Sohreira,  a  Virgin, 
in  Bern,"  in  which  it  is  stated  that,  being  carefully  watched  by  the 
orders  of  the  magistrates  of  Bent»  it  was  ascertained  that  there  was  no 
fraud,  and  she  was  dismiascd  as  a  genuine  case  of  ability  to  live  witti- 
out  food*  During  the  first  year  of  her  fasting  she  scarcely  slept,  and 
in  the  second  year  not  at  all. 

Another,  and  still  earlier  case,  was  that  of  Margaret  Weiss^  aged  ten 
years,  who  lived  in  Rode,  a  small  village  near  Spires,  and  whose  hiatoiy 
is  given  by  Gerardus  Bucoldianus.*  Margaret  is  reported  to  have  ab- 
stained from  all  food  and  drink  for  three  years,  in  the  mean  time  grow- 
ing, walking  about,  laughing  and  talking,  like  other  children  of  her  age. 
Sbe»  however,  during  the  first  year  suffered  greatly  from  pains  in  her 
and  abdomen,  and,  ali  four  of  her  limb$  trere  contracted*  She 
neither  urine  nor  fic»ccs,  Margaret  played  her  part  so  well  that, 
after  being  watched  by  the  priest  of  the  parish,  and  Dr.  Buooldianua, 
she  was  considered  free  from  all  juggling,  and  was  sent  home  to  ber 
friends  by  order  of  the  king,  *^not  without  groat  admiration  and 
pfinoely  gifts."  The  circumstAiioea  aeeoi  to  have  somewhat  stsi^ 
gefvd  Dr,  Bucoldianus,  for  he  asks,  **  Wheneo  oomes  the  animal  best, 
staoe  she  neither  cnts  nor  drinks,  and  why  does  the  body  grow  wbsn 
nothing  goes  into  it  f  ** 

Of  the  cases  that  have  been  recently  reported,  that  of  the  so-csUsd 
Welsh  fasting-girl  *  is  one  of  the  most  remarkable,  and  a  few  years  ago 
an  account  of  its  tragical  ending  excited  a  good  deal  of  oomment  in  tlie 

*  For  ■  full  tttttc^umiioQ  of  difs  tnbj^ct,  tbt  rMukr  {«  rvf^rred  to  the  a«lhor*f  verk 
"On  Ccrlftfn  rtrmltiions  of  Ncnroiu  DeiungraiaalY**  New  Yorlt^  ISIIl. 

I  **  jldfion|fif/0rbry,  cite  otMcrvationam  medHoftnun,  rmraruia,  novjtnim,  •dralmhUbaoi  «< 
■lilJUfeeiaruni  volutoi'a,  tomln  M|iCflm  dc  loCo  homloe  Institutum^**  Lii'4ilutii,  l6oa,  p,  306. 

^«m  PuvlU  qiu»  tiM  dbo  St  poto  viun  tnuulgii,"  Pkrislb,  um.  MDXUl 

«  "  A  Cbaiiiltls  VSkHorj  of  Um  Wslib  Ffttilaf  GSil,  wl^  Oboumbis  ihsnoa,  aad  (Hii#rw 
oa  Dsaih  fwm  Starvatloa,^  hf  BoUeft  Fowl«r^  Loodoa,  tslL 
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medical  Journals  of  Great  Britain.  Like  the  othera,  this  was  4 
by  steroid  disease^  and  when  she  was  so  strictly  watched  that  deoeptioD 
was  no  longer  possible,  she  died  in  a  few  days  of  starvatloa.  The 
startling  heading  to  an  editorial  notice  in  the  Lancet^ — "Starved  to 
Death  " — expressed  no  more  than  the  actual  truth. 

In  regard  to  the  rarity  of  defecation  and  urination  in  cases  of  byt- 
teroid  disease  there  is  no  doubt.  Such  cases  are  often  accompanied 
with  vomiting,  and  then  the  matter  ejected  from  the  stomach  containa 
urea  and  sometimes  even  fecal  matter,  A  lady,  not  long  since  under 
my  charge,  in  whom  there  were  no  other  very  decided  hysterical  symp 
toms,  had  an  operation  from  her  bowels  never  more  frequently  than 
once  a  month,  and  generally  not  so  often.  Every  time  abe  ata  any- 
thing she  vomited  soon  afterward,  and  the  vomited  matter  always  ooa- 
tained  urea.  She  urinated  about  a  tablespoonful  every  eight  or  ttn 
days.  The  vomiting  of  fecal  matter  in  cases  of  hysterojd  disease  is  not 
BO  common.  Briquet  *  reports  a  case  as  occurring  in  his  own  expeii* 
ence,  in  which  there  was  no  doubt  that  substances  admii 
enemas  were  vomited  a  few  minutes  afterward.  Among  otber 
ments,  and  in  order  to  remove  alt  doubt  arising  from  the  use  of 
hold  substances,  an  injection  of  tincture  of  litmus  was  given  immedi- 
ately after  it  was  brought  from  the  pharmacy.  The  patient  was  told 
that  coffee  was  to  be  injected.  Twelve  minutes  afterward  the  tincture 
of  litmus  was  vomited,  its  blue  color  turned  to  a  red  through  the  aotioo 
of  the  gastric  juice. 

Less  authentic,  perhaps,  is  the  following  from  Heurious  ah  Heeraa: ' 

"  A  certain  gentleman  has  lived  several  years  without  haviDg  had 
any  operation  from  his  bowels*  About  the  middle  of  the  day  he  siti 
down  to  hia  dinner,  usually  inviting  several  noble  persons  to  eat  with 
him.  In  an  hour  he  rises  from  the  table,  after  having  eaten  and  drunk 
to  his  satisfaction,  and  retiring,  vomits  the  dinner  he  had  eaten  the  daj 
before,  but  retaining  alt  the  dinner  he  has  just  taken.  It  is  ejected 
putrid  and  filthy,  diflfering  in  no  respect  from  other  excrement.  He 
vomits  with  ease,  aud  at  once,  throwing  up  the  contents  of  the  stomach 
which  have  remained  from  the  previous  day.  Then  he  washes  bis 
mouth  with  clean  water  and  returns  to  his  friends  to  finish  his  ropist 
He  eats  no  supper  or  breakfast,  and  thus  he  has  done  for  about  tweolj 
years." 

Stigmata,  as  occasional  symptoms  of  the  hysteroid  condition,  arft 
well  known  to  dermatologists,  many  cases  of  bloody  sweat  having  beao 
noticed.  Those  observed  in  the  case  of  Louise  Lateau  were  well  studisd 
by  M.  Worlomont,  and  they  were  found  to  differ  in  no  essentia]  r«tspeot 
from  those  previously  observed,  except  in  regard  to  the  periodicity  of 

*  Lanett,  December  26»  1869. 
■  "Trikitd  clinique  et  thdrapeutique  de  ThyBterie,"  Fan«,  1859,  p.  814w 

•  •^Obaenratioaca  medicaa,"  Lipaiw,  1645,  lib.  1,  ob.  29. 
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the  hiemorrhages — a  eircutnstance^  however,  easily  aooounted  for  by 
the  fact  that  the  stages  of  exoitetneut  were  regular.  Haemidosisi  or 
bloody  sweat,  is  to  be  regarded  as  one  of  the  neuroses  of  the  skin.  An 
interesting  cB^e  is  reported  by  Wilson.*  Mason  €rood  cites  authorities  to 
show  that  it  has  taken  plaeo  during  coition,  violent  terror,  and  great 
bodily  agony.  Its  occurrence  in  the  hands,  feet,  and  side,  is  to  be  ex« 
plained  by  the  fact  that  the  attention  is  strongly  concentrated  on  these 
p«rta,  and  it  is  in  all  probability  kept  in  these  situations  by  manual 
irritation.  It  is  by  no  means  certain  that  this  latter  was  not  the  case 
with  Louise  Lateau,  for  M.  Warlomont's  apparatus  was  not  of  such  a 
character  as  to  prevent  such  action. 

Causes. — Ecstasy,  though  not  entirely  confined  to  the  female  sex,  is 
▼ery  much  more  common  in  women  than  in  men.  It  appears  to  be 
produced  in  those  who  are  of  delicate  and  sensitive  nervous  organiza- 
tions by  intense  mental  concentration  on  some  one  particular  subject — 
generally,  one  connected  i^-ith  religion,  or  some  other  abstract  train  of 
thought.  It  was  formerly  quite  ooiomon  among  the  inmates  of  con* 
▼ents,  and  is  now  not  unfrcquently  met  with  at  camp^meetings  and 
apiritualistic  gatherings. 

There  are  no  points  about  the  DiagDOBlfi  requiring  special  considera* 
tion,  and  the  PrognosiB  is  always  favorable,  if  the  subject  can  be  sub- 
mitted to  proper  moral  and  physical  treatment.  As  the  disease  is 
never  fatal  per  te,  we  know  nothing  of  its  Morbid  Anatomy*  The 
pathology,  as  indicated  by  the  symptoms,  points  to  the  implication  of 
both  the  brain  and  spinal  cord,  but  there  is  no  satisfactory  theory  of 
the  disorder  other  than  that  vrhich  refers  it  to  cerebral  and  spinal  pre* 
occupation — a  kind  of  setting  of  the  current  in  one  direction,  whereby 
all  other  ocoupation  is  for  the  time  prevented. 

Tnatmtnt* — The  means  of  treatment,  though  not  differing  esscn- 
tiaily  from  those  proper  for  catalepsy,  require,  nevertheless,  spedal 
mention  of  some  particulars.  The  influenoe  of  moral  force  in  prevent- 
ing and  curing  ecstasy  is  well  marked,  and  many  instances  are  on  record 
in  which  epidemics  of  it  have  been  arrested  by  aigoments  addressed  to 
thm  fears  of  the  subjects.  I  have  several  times  aborted  and  prevented 
«cetatic  manifestations  by  making  preparations  to  cauterize  the  re^on 
of  the  spine  with  a  red -hot  iron. 

A  great  dral  can  be  done  by  giving  as  little  notoriety  to  ec^^taucs 
uM  poamble.  They  glory  in  the  idea  that  they  are  of  sufficient  import 
lance  to  excite  attention  and  discussion,  and  they  are  accordingly 
fUmulated  to  continue  their  performances  so  long  as  they  are  notioed 
and  an  air  of  mystery  is  attached  to  them. 

Removal  from  all  associations  calculated  to  eontinue  the  exciting 
and  morbid  train  of  thought  which  has  developed  the  disease  under 
OoUoeii  should,  of  course,  be  a  point  In  the  treatment. 
^  *  *'Oii  lHAcia*et  of  tho  Skin/'  Amencui  admon,  PhilsiUilphU  llSttS,  p.  SKL 
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Electricity,  and  the  other  nieasxires  of  treatment  recommende^l  for 
catalepsy,  will  prove  serviceable  in  ecstasy.  By  galvanizatiou  of  the 
dympathetio  nerve,  I,  on  one  occasion,  immediately  cut  short  a  parol- 
ysm  of  ecstasy,  and,  by  continuing  the  practice  every  alternate  day  for 
about  six  weeks,  effectually  cured  the  patient,  who  for  several  yea^^ 
had  been  subject  to  seizures  every  two  or  three  days. 

As  means  for  improving  the  general  health  are  almost  invi 
required,  iron,  quinine,  and  strychnia,  in  the  combination  recoi 
on  page  54,  may  bo  administered  with  advantage.  I  have  ^reat  oonfi* 
dence  in  the  bromides,  and  the  patient  should  be  to  a  moderate  extent 
brought  as  soon  as  possible  under  the  influence  of  some  one  of  those 
previously  mentioned, 

lit 

H  TSTERO-EFrLE  PS  Y. 

Hie  combination  of  hysteria  with  epilepsy  has  long  been 
as  existing  and  as  ^ving  rise  to  one  of  the  most  frightful  afFections  to 
be  found  in  the  whole  range  of  neurological  metUcine.  In  the  present 
state  of  our  knowledge  it  would,  perhaps,  be  going  too  far  were  we  to 
pronounce  positively  in  favor  of  its  being  a  distinct  patholo^cal  eotitj 
with  a  different  anatomical  substratum  from  either  hysteria  or  epilepaj, 
and  yet  the  phenomena  are  so  distinct  that  we  oertiunly  are  warraoted 
in  considering  It  separately  from  either  of  these  diseases. 

SymptoniS. — An  attack  of  hystero-epilepsy  is  characterized  by  tht 
occurrence  of  convulsions  more  or  less  resembling  those  of  epilepsy. 
There  is  usually  in  the  first  place  a  well-marked  tetaniform  spasm, 
though,  sometimes,  this  is  not  very  decided,  and  occasionally  is  not 
observed  at  all.  Then  follow  clonic  convulsions,  during  which  the 
patient  f rotJjs  at  the  mouth  and  may  pass  the  urine  or  bite  the  tongue, 
though  these  phenomena,  especially  the  latter,  are  rare.  Loss  of  oon* 
sciousness  exists  during  tliis  stage. 

Next  ensues  a  remarkable  series  of  movements,  at  the  bctgianing  oi 
which,  or  during  their  continuance,  the  patient  recovers  consciousoefii 
to  such  an  extent  as  to  answer  questions,  although  there  is  no  after- 
recollection  of  the  incidents  that  may  have  occurred.  These  move- 
ments are  apparently  voluntary,  and  consist  of  the  most  extraordinary 
contortions  of  the  muscles  of  the  face,  neck,  trunk,  and  extremities,  so 
that  superstitious  people  might  well  imagine  the  existence  of  an  inter- 
nal or  external  diabolical  agency.  During  the  continuance  of  this  part 
of  the  paroxysm  the  patient  tears  with  the  hands  and  teeth  any  thing 
tearable  that  comes  within  reach,  and  continually  utters  inarticulate 
sounds  or  words  apparently  in  relation  with  the  ideas  passing  through 
the  mind.  Finally,  the  purely  hysterical  element  ceases  to  predomi* 
iiate,  and  the  patient  alternately  weeps  and  laughs,  and  gradually  a& 
quires  a  knowledge  of  what  is  passing  around* 
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During  the  whole  of  the  paroxysm  the  face  is  flushed,  the  pupila  are 
moderatelj  contracted,  the  pulse  is  accelerated,  the  perspiration  is  in- 
ereased  in  quantity,  and  the  respiration  is  hurried  and  irregular. 

But  there  are  numerous  deviations  from  this  type   of  a  seizure. 

totime«  the  tetanic  spasm  is  wanting,  and  again  it,  or  some  modiii- 

lon  of  it,  may  constitute  the  moat  marked  |)art  of  the  convulsive 
period.  Thus  in  a  lady,  who  was  lately  under  my  charge,  the  paroxysm 
b^^n  with  an  opisthotonos,  which  was  immediately  relaxed,  and  again 
renewed,  to  be  again  relaxed,  and  so  on,  for  over  half  an  hour. 

In  a  woman  whom  I  saw  in  the  Pennsylvania  Hospital  several  years 
ago,  in  the  service  of  Dr.  Pepper,  the  convulsions  consisted  of  a  scrieti 
of  rapid  movements  produced,  as  the  patient  lay  on  her  bed,  by  ihe 
bending  back  of  the  body,  so  as  to  throw  it  into  an  opistbotonotic  poai- 
ttoo,  the  head  and  heels  alone  touching  the  bed,  and  then,  the  muscles 
being  suddenly  relaxed,  allowing  the  buttocks  to  fall  with  force  on  the 
bed.  These  actions  were  continued  with  great  rapidity,  and  without 
ion  for  an  hour  or  more,  and  were  succeeded  by  a  period  dur- 
ing which  there  were  alternate  laughing  and  weeping. 

Such  cases  arc  what  Sauvages  designated  as  hiftittnn  Vhidlno$a* 

Butf  in  a  case  now  under  my  care,  the  patient,  a  woman,  has  daily 
attacks  at  about  the  same  hour — three  oVIock  r.  M.-^wbioh  are  more  dia- 
tinctly  tctanifomi  in  the  beginning  than  any  that  hare  oome  under  my 
observation*  They  consist  of  a  series  of  opistbotonotic  spasms,  during 
which  the  body  is  extremely  rigid.  The  convulsion  is,  however,  unlike 
the  others  referred  to,  very  slowly  developed.  The  body  rxtrnded  at 
full  length  in  the  recumbent  posture  gradually  becomes  rigid,  the  legs 
ait;  slightly  abducted,  the  artns  are  pressed  strongly  against  the  sides, 


the  jawf  are  tightly  oloeed,  and  th»^  ^'  I  (Fig.  104),    Beepirmtioo 

b  Mitlrely  iospended,  and  the  heart  U*«ts  rapidly,  sometimee  as  fre- 
qnwitly  ma  o«ie  hundred  and  sixty  per  minute.  Then  the  body  is  alowly 
bowed,  so  that  the  head  and  heels  alone  touch  the  bed,  and  is  so  rigid 
anl  fltrongly  arched  that  no  ordinary  force,  auch  aa  a  pcwerfid  man 
CMOBert,  suffices  to  overcome  the  tonicity  of  the  muaelos.  In  about  a 
miniile  from  tiM  beginning  of  the  rigidity,  thr  spasm  sudcK-nly  relaxea, 
and  with  a  loiig^imwn  inspiration  the  paroxysm  ends — to  be  again  r^ 
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sumed  in  a  few  minutes  with  a  like  sequence.     In  th^  aeoompuijifig 
woodcut  (Fig.  106)  is  an  exact  representation  of  this  patient  when  ih» 

tetanic  spasm  is  at  its  height. 

Fw.  106. 
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In  this  case  there  is  a  distinct  aura  starting  frooi  the  left  ovary,  and 
strong  presstire  exerted  upon  this  organ  suffices  generaDj^  though  not 
always  to  cut  short  the  series  of  paroxysms. 

Under  the  name  of  demonomania  many  cases  of  hystercnepilcpsy 
have  been  described,  and  the  disease,  like  chorea,  has  at  times  prevailed 
epidemically.  At  Loudun,  in  France,  it  led  to  the  death  st  the  stake 
of  Urbain  Grandier^  the  nuns,  who  were  it^  subjects,  accusing  him  in 
their  delirium  of  having  bewitched  them.  At  Marseillea,  Father  Loui$ 
Gaufridi,  a  man  of  education  and  of  strict  morality,  was  accused  by  two 
Ursuline  nuns  of  having  debauched  them  tlirough  diabolical  agencV' 
At  the  time  of  the  accusation,  these  nuns,  one  of  them  only  nineteen 
years  old,  were  sufitering  from  attacks  characterized  by  hallucinations 
and  illusions,  fearful  epileptiform  and  cataleptiform  conxiilsions^  and 
delirious  ravings — all  of  which  were  ascribed  to  the  devil  moved  and  in* 
stigated  by  Louis  Gaufridi.  At  first,  the  accused  denied  the  charges 
made  against  him,  and  endeavored  by  arguments  to  show  the  real 
nature  of  the  seizures.  But  the  effort  was  in  vain,  just  as  is  the  at* 
tempt  now  to  convince  the  credulous  and  ignorant  of  the  real  natare 
of  the  seizures  of  Louise  Lateau,  Bemadette  Soubirous — who  evoked 
Our  Lady  of  Lourdcs — and  of  the  hundreds  of  mediums,  ecstatics,  and 
hysterics,  who  pervade  the  world.  Gaufridi  became  insane,  and  oon- 
fessed  all  that  was  laid  to  his  charge,  with  numerous  other  of!ens«fl 
which  had  not  been  imagined.  He  deelared  that  he  had  worshiped  the 
devil  for  fourteen  years;  that  the  demon  had  given  him  power  to  render 
amorous  of  his  person  all  women  on  whom  he  should  breathe,  and  that 
he  had  thus  overcome  several  thousand  women!  Gaufridi,  after  horrible 
torture^  was  burned  at  the  stake;  and  the  two  nuna  ^^  continued  to  be 
delirious,"  as  well  they  might. 

As  showing  the  nature  of  the  phenomena  exhibited  in  caaea  of  de- 


j^^ttmmm 


HYSTERo-ErrLEPsy. 


m 


momaeal  possession  and  their  resemblance  to  the  symptoms  of  bystero- 

epllepey  and  other  forms  of  hysteria,  I  subjoin  the  following  questions 

as  proposed  by  Santerre,  priest  and  promoter  of  the  diocese  of  Nimes, 

to  the  University  of  Montpellier  : 

Question  1.  WTiether  the  bending,  moving,  and  removing  of  the 
ty,  the  head  touching  sometimes  the  soles  of  the  feet  (opisthotonos), 

~and  other  contortions  and  strange  postures,  are  a  good  sign  of  poMea< 

tton? 

S.  Whether  the  quickness  of  the  motion  of  the  head  forward  and 

backward,  bringing  it  to  the  back  and  breast,  be  an  infallible  mark  of 

poBsesBion  ? 

3.  Whether  a  sudden  swelling  of  the  tongue,  the  throat,  and  the 
face,  and  the  sudden  alteration  of  the  oolor,  are  certain  marks  of  pos- 
session ? 

4.  Whether  dullness  and  senselessness  or  the  privation  of  sense,  even 
to  be  pinched  and  pricked  without  complaining,  without  stirring,  and 
•Ten  without  changing  color,  are  certain  marks  of  possession  f 

5.  Whether  the  immobility  of  all  the  body,  which  happens  to  the 
pretended  possessed  by  the  command  of  their  exorcists,  during  and  in 
the  middle  of  the  strongest  agitations,  is  a  certain  sign  of  a  truly  dia- 
bolical possession  ? 

6.  Whether  the  yelping  or  barking  like  that  of  a  dog,  in  the  breast 
rather  than  in  the  throat,  is  a  mark  of  posaeasion  f 

7.  Whether  a  fixed,  steady  look  upon  some  object,  without  movinn 
the  eye  on  either  side,  be  a  good  mark  of  possession  ? 

8»  Whether  the  answers  that  the  pretended  possessed  make  in 
French  to  some  questions  that  are  put  to  them  in  Latin  are  a  good 
mark  of  possession. 

d.  Whether  to  vomit  such  things  as  people  have  swallowed  be  a  sign 
of  possession  ? 

10,  '^Tiether  the  priokiDgi  of  a  lanoet  upon  divere  parta  of  the  body 
without  blood  issuing  therefrom  are  a  oertain  mark  of  poeseasion  ? 

All  these  questions,  to  the  credit  of  medical  science — which  baa 
always,  notwithstanding  the  weakness  of  some  of  its  professors  eren  in 
our  own  day,  been  steadily  opposed  to  supematuralism — were  answeired 
in  the  negative.  No  one  can  read  them  without  being  struck  with  the 
fiMsta  that  Father  Santerro  was  at  least  a  good  symptomatologist,  and 
M  the  absolute  identity  of  the  pheoomeaa  eited,  in  all  essential  ohar* 
aeteristica,  with  thoee  which  in  our  day  are  said  to  ho  of  mystical  origin, 
but  which  in  reality  are  hysterical  or  hysteroid.  We  might  reproach 
Father  Santerro  and  his  coadjutors  more  forcibly,  if  we  had  not  our- 
selves killed  witches  and  presided  at  the  birth  of  spiritualism. 

No  one  haa  written  with  greater  effect  in  regard  to  the  maiiifeaia 
of  hysteria  and  hystero-epilepsy  than  Charcot,     As  a  most  strik 


possessed^  and  presents  a  striking  example  of  that  type  of  hysteria 
manifested  by  the  "  Jerkers  "  in  ''  Methodist  camp-meetings,**  and  who 
exhibit  in  their  paroxyams  the  most  frightful  attitudes. 

The  probable  origin  of  these  nervous  phenomena  in  Ler.  deserves  to 
be  noted.  She  has  had,  as  she  says,  a  series  of  frights.  At  elevw 
yeara  of  age  she  was  terrified  by  a  furious  dog.     At  aucteeii  ahe  was 

'  *'Le<;oi>a  aur  les  maladies  du  tystSmenerreui  fiut«i  ilaSalp^triire,*'  Paris,  1S7S-*71 
p.  801 »  e(  ttq. 
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frightened  at  the  sight  of  the  corpse  of  an  assassinated  woman,  and 
a^in  about  the  same  time,  when  going  through  a  wood,  by  robbers  who 
attacked  her  and  took  her  money. 

With  her  there  are  local  hysterical  manifestations  consisting  of 
hemi-amesthesia,  ovarian  tenderness,  paresis,  and  at  times  contraetion 
af  the  Umbs  on  the  right  side.  Sometimes  these  symptoms  are  shown 
on  the  left  side  abo. 

The  attacks,  which  are  announced  by  a  well-marked  ovarian  aura, 
are  oh&ractcrized  at  first  by  epileptiform  and  tetaniform  convulsions  ; 
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all4»r  which  come  extensive  movements  of  an  intentional  character,  m 
mhkk  tbo  patient  assumes  the  most  hideous  postures,  n*calling  the 
ftttitddea  which  history  asoribea  to  demoniacal  poeaeaaion  (Figs.  106  and 
lot).  At  the  moment  of  the  attack  she  is  sciied  with  delirium,  wfaioli 
•videotly  toma  on  the  events  which  have  produced  the  initinl  s<  Jxurea, 
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She  hurls  invectives  at  imaginary  persons.    "Scoundrels  1  robbersi  brig^- 
ands.     Fire,  fire  !  Oh,  the  dogs,  they  bite  rae  I  " 

When  the  convulsive  part  of  the  accession  is  over,  tbei*e  ensue^gei^ 
erally,  hallucinations  of  sight — she  sees  frightful  animals,  skeletons, 
and  spectres  ;  a  paralysis  of  the  bladder  ;  a  paralysis  of  the  pharynx; 
and  a  contraction,  more  or  less  permanent,  of  the  ton^e. 

It  is  therefore  necessary  for  several  days  to  feed  her  through  a  ti 
and  to  empty  the  bladder  with  a  catheter. 

Later,  M.  Bourneville  '  has  g-iven  an  account  of  Ler.,  BomewhtT 
fuller  than  that  of  M,  Charcot,  to  which,  as  showing  how  Ler.  had  «t 
one  time  exhibited  phenomena  of  ecstasy  similar  to  those  present  in 
Louise  Lateau,  reference  has  already  been  made.  In  further  illustn- 
tion  of  the  period  of  contortions  in  her  case  I  take  from  M.  Bourneville'* 
excellent  monograph  the  accompanying  woodcut  (Fig.  108),  made  from 
a  sketch  taken  on  the  spot  by  M.  Charcot. 


Fto.  106. 
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In  the  intervals  between  the  paroxysms  the  subjects  of  hystero^pif 
lepsy  generally  exhibit  some  of  the  phenomena  of  hysteria  such  aa  heini' 
anaesthetic  contractions,  ovarian  tenderness,  paralyses,  etc. 

Relative  to  the  Causes,  the  Prognosis,  Dia^osis,  Morbid  Anatomy 
and  Pathology,  and  Treatment,  there  is  nothing  to  add  to  the  remarki 
already  made  when  hysteria,  catalepsy,  and  ecstasy^  were  under  coa- 
sideration. 

^  *'  LcnuM  Lateau,  ou  la  atigmalla^e  b^lge,"  Paris,  IStC  p.  88,  «r  mj. 
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Wb  have  already  considered  the  subject  of  solerosis  as  it  ftffects  the 
brain  and  spinal  oord  separately.  We  have  still  to  treat  of  it  as  exist- 
ing in  these  nervous  centres  simultaneously.  Although  recognized, 
over  thirty-five  years  ago,  by  Cruveilhier  and  Oarswell,  it  is  only  re- 
cently^ mainly  through  the  observations  of  Charcot  and  Vulpian,  that 
attention  has  been  again  directed  to  sclerosis  of  the  cerebro-spinal 
variety,  a  form  which  differs  from  those  already  desoribod  in  this 
treatise,  both  in  its  extent  and  in  the  symptoms  by  which  it  is  oharac- 
tenzedi 

SymptomB. — The  initial  sjrmptoroi  vary  according  as  the  morbid 
process  begins  in  the  brain  or  spinal  cord«  In  the  former  case,  the  6r8t 
prominent  manifestation  of  disease  may  be  an  epileptic  fit.  In  other 
OSAeSy  there  are  headache,  vertigo,  ocular  troubles,  such  as  ptosis,  diplo* 
pta,  or  amblyopia,  failure  of  the  hearing,  and,  very  often,  defective 
articulation.  The  mind  docs  not  participate  to  any  considerable  extent, 
hdImb  the  hemispheres  be  involved  in  the  leeion. 

Or,  there  may  be  hemiplegia  as  a  consequence  of  cerebral  conges- 
tion, and  even  mania,  from  a  like  cause.  These  attacks  are  sometimes 
frequent,  and  usually  leave  more  or  Ic^s  mental  weakness  after  them. 

Tremor  is  often  first  seen  in  the  tongue,  more  frequwiUy  in  the  eye- 
ball, of  one  or  both  sides,  which  oscillates  when  the  patient  is  told  to 
turn  it  inward  or  outward,  but  which  is  steady  when  he  looks  directly 
to  the  front.  This  tremor  is  called  nystagmus,  and  ii«,  as  we  have 
already  seen,  met  with  in  other  diseases  of  Uie  nervous  system,  Ac- 
oording  to  Ferrier^s  *  observations,  it  it  due  to  lesion  of  the  oerebel* 
Itim,  and  when  met  with  in  the  disease  under  notice  points^  to  this  organ 
as  one  of  the  seats  of  the  morbid  process.  In  the  case  of  a  wnmnn  who 
atteDded  my  clinic  at  the  Bellovue  Hospital  Medical  College,  nysttg- 
fliita  was  the  only  symptom  observed  for  over  a  year,  and  then  gradu- 
ally other  phenomena  of  the  cerebro-cpinal  form  of  sclerosis  made  their 
appearance. 

Tremor  is  indicative  of  loss  of  power,  and  it  gradually  becotnea  mora 
•HOQglj  marked  and  extends  to  other  muscles  of  the  body  as  other 
psrCs  of  the  oerebro-spimU  system  become  ltii^blve<L  It  is  never,  how- 
over,  a  constant  phenomenon  in  any  fonn  of  sclerosis  affecting  the 
spinal  oord  alone.  Its  presence  is  peculiar  either  to  cerebral  disease  or 
lo  lesions  occurring  at  the  same  time  in  the  brain  and  spinal  oord« 

After  a  time,  which  is  subject  to  grsat  vanation  in  t  cases, 

tbe  loaa  of  power  extends  to  the  limbe,  and  this  filature  \-  accom* 

*  **  Kxpedmental  RfdfiiTThv*  fa  Or«bnil  Phfiitolnipr  and  Ptthologjr,**  *^WmX  Riding 
Lnsaiio  Aiyluia  M«diaa1  Ruperts,'*  vol.  Ill,  18tt,  p.  99. 
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panied  with  aberrations  of  sensibility.  If,  as  is  generally  the  case,  the 
membranes  of  the  cord  arc  congested  or  inflamed,  there  are  spasmodic 
jerkingB  or  twitchings  of  the  limbs,  but  in  some  cases  these  are  never 
observed.  In  the  case  of  a  gentleman  from  South  Carolina,  who  ooa- 
sulted  me  at  the  instance  of  my  friend  and  colleague  Prof.  J»  T.  Darby, 
and  who  was  obviously  affected  with  multiple  cerebro-spinal  scleiosi, 
there  had  never  been  the  slightest  involuntary  movement,  independent 
of  the  peculiar  form  of  tremor  in  the  limbs  which  constitutes  so  promi^ 
nent  a  feature  of  the  disease. 

The  lower  extremities  are  generally  very  much  more  paralyzed  than 
the  upper,  and,  when  they  become  involved,  festination  often  makes  its 
appearance.  The  gait  of  the  patient,  thus,  becomes  similar  to  thftt  of  a 
person  in  whom  the  lesion  is  limited  to  the  brain. 

II  the  sclerosis  begins  in  the  brain  before  attacking  the  spinal  cord, 
tremor  precedes  the  paralysis^ — the  affection  beiug  then  entirely  cere- 
bral  in  character;  but^  when,  as  is  generally  the  case,  the  lesion  appeaai 
primarily  in  the  spinal  cord,  paralysis  is  noticed  before  the  tremor.  In 
fact,  there  is  never,  as  previously  insisted  on  in  my  remarks  on  multiple 
cerebral  sclerosis,  any  tremor,  unless  the  superior  ganglia  of  the  cere- 
bro-spinal  system  are  involved.  The  fact  tliat  it  is  only  shown  when  4 
voluntary  movement  is  made  also  assists  us  to  distinguish  it  from  tlM 
tremor  of  multiple  cerebral  sclerosis,  as  well  as  from  that  of  paralysii 
agitans.  In  ths  cerebro-spinal  form  of  the  disease,  therefore,  the  pa* 
tient  remains  without  tremor  so  long  as  be  is  quiescent.  But,  if  be 
attempts  to  cross  one  leg  over  the  other,  or  to  carry  a  glass  of  water  to 
his  lips,  the  extremity  executing  the  movement  is  at  once  seized  witK 
tremor,  and  the  act  is  performed  with  great  difficulty. 

The  ability  to  place  the  fingers  on  any  part  of  the  body,  unassttled 
by  the  eyesight,  is  impaired,  as  in  the  cerebral  form  of  the  disesae,  laid 
in  sclerosis  affecting  the  posterior  columns  of  the  spinal  cord. 

As  the  disease  advances,  the  paralysis  becomes  more  sUoa^j 
marked  ;  the  limbs  are  permanently  contracted  ;  the  bladder  loses  Its 
expulsive  force  ;  its  sphincter  no  longer  completely  closes  the  orifice  $ 
the  bowels  become  obstinately  constipated,  and  there  is  a  strong  tiOr* 
dency  developed  to  the  formation  of  bed-sores.  The  head-symptoow 
likewise  increase  in  intensity,  but  the  mind  remains  clear  to  the  last  in 
the  great  majority  of  cases.  Indeed,  my  observation  of  m&ny  osset 
has  convinced  me  that  in  the  cerebro-spinal  form  of  sclerosis  the  hemi- 
spheres are  not  often  involved,  even  when  the  disease  has  lasted  seTenl 
years. 

The  difficulties  of  articulation  nota.bly  increase,  and  the  muscles  of 
deglutition  likewise  become  involved.  In  consequence,  the  saliva  is 
not  swallowed  as  often  as  it  should  be,  and  it  therefore  dribbles  from 
the  mouth.  Mastication  is  difficult,  and  the  facial  muscles  gradually 
become  involved.     The  countenance  of  the  patient  at  this  period  b 
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not  unlike  that  of  a  person  suffering  from  gloaso<labto-1aryngeal  paral- 
>«*!  aa  in  fact  might  be  expected,  the  same  nerves  and  muscles  being 
involved.  Finally,  the  patient  dies  from  exhaustion,  or  from  some  in- 
tercurrent disease. 

Few  diseases  are  so  irregular  and  ununifonn  in  their  phenomena  as 
the  oerebro-spinal  form  of  sclerosis.  This  is  due  to  the  fact  that  the 
organs  liable  to  be  the  seat  of  the  disease  are  numerous  and  of  varied 
functions.  The  essential  feature  of  the  affection  is  tremor  occurring 
genorally  after  paralysis,  and  only  manifested  daring  the  performanoe 
uf  voluntary  movements.  It  is  not  always  necessary,  however,  that 
the  movements  should  be  of  the  partially -paralyzed  limbs,  for  I  have 
seen  cases  in  which  tremor  was  excited  in  a  paretic  leg  by  the  act  of 
executing  voluntary  movements  with  a  sound  hand. 

The  following  histories  will  contribute  to  a  fuller  understanding  of 
the  subject : 

Cruveilhier  ^  reports  the  case  of  a  cook,  aged  thirty-Be ven,  who  mx 
years  before  coming  under  observation  noticed  that  he  was  losing  power 
in  the  left  log,  so  that  he  nearly  fell  in  the  street.  Three  months  sub- 
so<^uently  the  right  leg  became  similarly  affected,  and  then  the  superior 
extremities  followed.  They  were  tremulous  and  weak,  but  the  patient 
was  still  able  to  use  them  to  some  extent.  The  sensibility  remained 
intact,  and  the  re^QX  faculty  of  the  cord  was  unim{)aired.  In  other 
req>ecta  the  patient  was  condenmed  to  immobility.  There  were  no 
■paamodio  retractions  of  the  limbs,  and  no  painful  contractions.  The 
articulation  was  imperfect,  but  the  intelligence  was  unaffected.  There 
appear  to  have  been  no  marked  head-symptoms  in  this  case.  "  Point 
de  oephaUIgie,  jamais  do  cephalalgie,  le  malade  entendait  d  merveille." 
After  death  there  was  found  gray  degeneration  of  the  spinal  cord,  of 
the  medulla  oblongata,  of  the  pons  Varolii,  of  the  right  cerebral  pedun* 
oie,  of  the  right  optic  thalamus,  of  the  corpora  callosa,  and  of  the  for- 
nuL     The  hemispheres  were  not  involved. 

Two  other  oases,  similar  in  general  character  to  the  foregoing,  are 
given,  in  neither  of  which  were  the  hemispheres  involved* 

Another  case,  that  of  Josephine  Pajet,  is  cited  by  Cruveilhier.*  In 
this  there  was  almost  complete  insenaibility  of  the  inferior  extremitioe, 
though  the  patient  was  able  to  move  the  toes,  the  feet,  and  the  legs. 
Tbere  were  no  cram]>8  and  no  contractions.  There  waa  also  diminished 
•eMibility  of  the  sup<?rior  extremities.  All  tlie  limlm  were  weak,  and 
the  arms  were  affected  with  tremor.  The  patient  could  walk  and  sew 
when  first  seen.  Tlie  right  hand  waa  stronger  than  the  left.  There 
waa  a  aeoaation  of  a  tight  band  around  the  abdomen.  After  death 
there  waa  gray  degeneration  of  the  cord,  and  of  the  pons  Varolii* 

*  "Aaatoi&li  palbokigiqtto  du  corps  humsin,**  Psrb,  1885,  tSii,  torn*  IL,  ttv.  xxsif^ 
nr  4,  PL2. 

*  Op.  eit,  Uv.  ncifilL,  fig,  I.  PL  (k 
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In  none  of  these  cases  wero  there  spasmodio  jerkings  or  tonio  otm 
tractions  of  the  limbs.  Two  cases  have  been  reported  by  Friedreich.' 
In  one  of  these  a  man,  aged  twenty-one,  was  the  subject.  Among  the 
first  symptoms  were  mental  excitement,  vertigo,  pain  in  tbe  bead,  aod 
weakness  of  tbe  lower  extremities.  The  gait  was  unsteady,  aikd  tliere 
was  tremor  upon  any  emotional  excitement,  or  on  tbe  attempt  to  «x^ 
cute  movements.  This  affected  the  upper  and  lower  extremities,  ik» 
bead,  and  the  eyeballs.  After  death,  patches  of  sclerosed  tissue  wm 
found  on  the  tubercula  mammillaria,  the  cerebral  peduncles,  the  pooft 
Varolii,  and  the  medulla  oblongata. 

The  other  case  was  that  of  a  woman,  aged  twenty,  wha  waa  oil 
when  seventeen  years  of  age,  with  weakness  of  the  ri^ht  le^«  Sooi 
afterward  tbe  left  became  affected,  and  subsequently  the  anua,  HiaM 
latter  were  rendered  tremulous  at  every  attempt  to  move  them.  The 
speech  was  implicated,  and  there  was  nystagmus.  The  mind  was  w«ak* 
encd,  and  the  sensibility  was  impaired. 

In  the  first  of  these  oases  the  disease  appears  to  have  begun  in  the 
brain  ;  in  the  second  in  the  spinal  cord, 

Vulpian,"  under  a  title  which  goes  to  show  how  even  the  best  •»• 
thorities  have  confused  the  whole  subject  of  sclerosis,  describes 
teres  ting  case  communicated  by  Charcot,  In  this  instance  a. 
aged  forty-three,  of  nervous  temperament,  had  been  subject  to  freqtieot 
attacks  of  facial  neuralgia,  and  had  often  suffered  from  ragvie  pttiit 
without  determinate  seat.  In  185C,  she  suffered  from  attacks  of  f«^ 
tigo,  which,  from  being  rare  at  first,  subsequently  came  on  five  or  lit 
times  a  day.  Sometimes  she  fell,  but  never  lost  oonsoiousneaa,  orliid 
any  convulsive  movement. 

Shortly  afterward,  during  the  night,  she  was  seized  with  Tomif 
cramps  in  her  limbs,  and  a  numbness  of  the  right  side.  In  the  moi 
she  was  hemiplegia  Ffteen  days  afterward  motion  reappeared  in  tbe 
arm,  but  the  leg  remained  paralyzed.  In  1859,  she  had  anotb<2r  attack 
of  hemiplegia,  and  this  time  was  deprived  of  speech  for  fifteen  da^yii 
After  this  seizure,  there  were  contractions  of  the  flexors  of  the  fing^eo, 
and  of  the  forearm  of  the  right  side.     In  1861,  she  had  a  third  attack. 

In  1862  (January  1st),  she  came  under  M.  Charcot's  care. 

The  intellectual  faculties  were  not  involved.  The  right  iuperior 
extremity  was  almost  entirely  paralyzed,  and  was  in  a  state  of  rigid^/ 
and  contraction.  The  lower  extremities  were  permanently  exteodidt 
and  could  not  be  flexed  but  by  great  effort.  Sensibility  was  perfMt 
throughout,  and  reflex  movements  could  still  be  excited.  She  di^d 
February  9th. 

>  "Deutsche  Klinik/'  No.  14,  1856. 

*  "Note  dur  la  icUrose  en  plaqae^  de  U  moelle  ^pini^re,*'  PtTmim  MUknt*^  5a 
70,  Juin  14,  1866,  p.  ft07.  Like  other  writers,  Tulpian,  in  this  ptpcr,  britt^  tcfrtk^ 
cvBes  which  hare  no  ifBnitj  except  u  regardi  the  general  ohtnicter  of  lJb«  Uakm. 
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Oa  post-mortem  examination,  patches  of  sclerosed  tissue  were  found 
in  the  right  middle  cerebral  peduncle,  the  pons  Varolii,  the  medulla  ob- 
longata, and  the  oerTical  region  of  the  spinal  cord.  The  hemispheres 
were  perfectly  healthy. 

In  this  case^  it  is  probable  that  the  contractions  were  mainly  due  to 
secondary  degeneration  of  the  cord,  a  condition  which,  as  we  have  seen, 
is  analogous  to  sclerosis.  It  will  be  observed  that  there  were  no  tre- 
mors, either  with  or  without  voluntary  motions. 

Another  important  case  has  been  reported  by  M.  Magnan  : ' 

A  woman,  aged  thirty-four,  came  under  observation  in  July,  1869, 
In  1848,  when  thirteen  years  of  age,  she  had  an  attack  of  t^^phoid  fever, 
from  which  she  lost  her  sight.  The  first  symptom  of  her  disease  oo- 
ourred  in  1867,  and  consisted  of  trembling  of  the  hands  and  arms  when« 
ever  she  endeavored  to  execute  any  difficult  movement.  Before  long, 
the  tremor  involved  the  lower  extremities  ;  but  there  was  no  paralysis 
till  about  eight  months  previous  to  her  admission  to  the  hospitaL  At 
this  time,  every  effort  at  motion  caused  tremor.  The  handa,  arms,  legs, 
eyeballs,  and  even  the  muscles  of  the  trunk,  were  involved.  The  articu* 
lation  was  defective^  and  there  were  various  painful  sensations  in  differ- 
ent parts  of  the  body.  Ophthalmoscopic  examination  showed  atrophy 
of  the  optic  disks  and  nerves. 

The  diagnosis  in  this  case  was  multiple  oerebro-spinal  sclerosis—- 
an  opinion  which  I  do  not  think  is  warranted  by  the  facts.  The  lesion 
was  probably  entirely  confined  to  the  brain.  The  main  reason  whioh 
leads  me  to  entertain  this  view  is,  that  the  tremor  appeared  before  the 
paralysis.  I  cite  the  case  for  the  purpose  of  showing  how  little  aooord 
there  is  among  authors  relative  to  the  association  of  symptoms  with 
lesions  in  the  several  forms  of  sclerosis. 

Thirty-one  cases  of  what  the  symptoms  indicatod  to  be  the  oerebro- 
spinal  form  of  sclerosis  hare  been  under  my  care  ;  and,  though  I  have 
not  had  the  opportunity  of  verifying  my  diagnosis  in  a  single  instance, 
I  think  the  symptoms  have  been  of  such  a  eharaoter  as  to  indicate  the 
existenoe  of  the  lesion  so  graphically  described  by  Qiaroot,  Friedreich, 
and  Boumeville  and  Gu^rard.'  The  fact,  that  several  of  the  histories 
were  written  out  before  Charcot's  investigations  gave  me  a  clew  to  their 
real  import,  wiU  tend,  I  think,  to  increase  their  value. 

Mr.  M.,  a  gentleninn  fifty-throe  years  of  ag^,  consuUt^d  m©  April  8i, 
186$,  at  the  instance  of  my  friend  Prof.  Fordyoo  Barker,  M.  D.,  for 
partial  paralysis  with  tremor,  mainly  affecting  the  right  arm  and  leg. 
Two  years  previously  he  had  suffered  from  vertigo  and  beedacke,  whiob 
werre  followed  by  a  slight  attack  of  hemtplegiji  of  the  rigbl  sldei  unat- 
lunded  by  luea  of  consciousness.     He  gradually  reoovered  from  thia, 

>  *"  lf4mobM  do  Is  socUU  <!•  btologte,**  Paris,  1869. 

*  **  D«  U  lolAroM  en  {tlaqoM  dliisialB4«t,**  **  Koavdlt  *lod«  tof  <ixi(»l^«ia  potslt  di 
li  adiroi*  sb  pUqQcs  dlsseininioi,'*  BonnuivUIc,  Pftrit^  1869. 
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but,  about  six  months  before  he  came  under  my  observation,  he  txy 
ticed  that  his  right  leg  bogso  to  drag,  and^  soon  afterward,  that  the 
arm  of  the  same  side  became  weak.  About  the  same  time  he  had  bead- 
ache,  vertigo,  and  weakness  of  sight.  A  short  time  subsequently— 
about  a  month  as  well  as  he  could  recollect — the  arm  was  seized  with 
tremor  while  attempting  to  carry  a  glass  of  wine  to  his  lips.  The  agi- 
tation continued  to  grow  more  violent  on  any  voluntary  movement  of 
the  arm,  and  gradually  bis  speech  became  involved. 

When  I  saw  him  he  was  still  suffering  from  occasional  attacks  of 
vertigo  and  headache  ;  the  lips  were  agitated  whenever  he  attempted 
to  move  them,  the  tongue  was  tremulous,  and  his  speech  waa  COQM* 
cjuently  halting  and  jerking.  There  was  also  nystagmus,  a  symptom 
which  he  had  not  noticed. 

The  right  arm  was  unaftected  with  tremor  so  long  as  he  allowed  k 
to  rest  on  his  knee  or  to  hang  by  his  side  ;  but,  in  the  act  of  moving  Lt^ 
the  whole  extremity  was  agitated  by  a  series  of  short,  vibratory  nu^ 
tions,  consisting  of  flexions  and  extensions,  which  continued  ao  loD(f  M 
he  persevered  in  the  movement,  or  kept  the  arm  in  any  position  reqoff* 
ing  muscular  exertion.  The  right  leg  was  weak,  and  drag-ged  so  tWt 
he  struck  his  foot  against  any  slight  obstruction.  There  waa  a  Uttle 
tremor  in  it  when  he  attempted  to  cross  it  over  the  other  a^  he  sat  in  i 
chair. 

I  treated  him  solely  with  the  primary  galvanic  current,  which  1 
passed  through  the  brain  and  spinal  cord^ — the  first  time  such  on  open* 
tion  was  performed  in  this  country  for  the  treatment  of  disease.  11/ 
diagnosis  was  incipient  softening  of  the  ganglia  at  the  base  of  the  bnia 
and  of  the  upper  portion  of  the  spinal  cord.  My  opinion  was,  thii 
the  hemispheres  were  not  involved,  as  there  were  no  symptoms  indicat- 
ing mental  weakness  or  disturbance. 

I  made  an  application  of  about  fifteen  minutes'  duration  every  daj. 
He  gradually  but  rapidly  improved,  and  to  such  an  extent  that  on  tht 
19th  of  April  he  wrote  to  me  as  follows  : 

**  Yesterday  must  be  marked  with  a  white  stone  as  the  best  day  y€l 
Foot  active,  hand  and  arm  steady,  and  spirits  good.  If  we  cftn  maiiigt 
to  fix  these  good  effects,  cure  is  certain. 

^'I  hope  the  magic  pile  wiE  be  ready  to  repeat  its  good  work  oi 
Saturday  next." 

He  continued  to  improve  for  several  weeks,  then  gradaally  weal 
back  to  his  former  condition,  and  from  that  rapidly  grew  worse.  The 
paralysis  invaded  the  other  side,  then  tremor  followed,  the  speedi 
became  much  more  di£5cuU,  and  he  died  in  the  country  two  years  suth 
sequently. 

Miss  H.,  of  Connecticut,  aged  thirty-five,  consulted  me  Janu&iy  I0» 
1870,  for  paralysis  and  tremor.     About  two  years  previously,  she 
noticed  a  weakness  of  the  right  arm,  which  had  been  preceded  by 
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castonal  attaoka  of  not  very  Bevere  headache  and  vertigo*  The  arm 
gradually  became  weaker,  and  in  the  course  of  a  few  months  began  to 
•hake  whenever  she  attempted  to  use  it.  Before  the  year  had  expired, 
the  right  leg  began  to  drag  a  little,  and  lost  a  good  deal  of  its  natural 
strength*  Her  speech  a!so  became  difficnlt,  not  from  any  failure  to  re- 
member words,  but  from  tremor  of  the  tongue  and  weakness,  with  a 
little  rigidity  of  the  lips. 

When  I  saw  her,  the  articulation  was  halting  and  syllabic  ;  there 
was  nystagmus  in  both  eyes  ;  the  right  arm  was  very  weak  ;  she  could 
only  move  the  index  of  my  djTiamometer  four  degrees,  equivalent 
to  &  pressure  of  two  pounds  and  a  half,  while  with  the  left  hand  she 
could  move  it  twenty-eight  degrees.  Every  attempt  to  move  the  arm 
caused  trembling  of  the  whole  extremity.  So  long  as  she  refrained 
from  any  exertion  of  voluntary  power,  it  remained  free  from  agitation« 
She  oould  not  write,  owing  to  the  tremor  which  the  effort  to  do  so  ei* 
cited.  There  was  slight  tremor  in  the  leg,  when  she  aJowly  raiaed  the 
foot  from  the  ground. 

The  mind  was  perfectly  intact,  and  she  was  entirely  free  from  any 
emotional  weakness. 

In  this  lady*8  case  I  diagnosticated  multiple  ccrebro-spinal  aclerosis 
— the  ** sclerose  en  plaques  dissemin^es  "  of  CharooU 

I  treated  her  with  the  chloride  of  barium  and  the  primary  galvanic 
earrent.  By  the  following  autumn  she  had  improved  so  much  that  she 
ootiUi  walk  several  miles  without  fatigue,  lifted  her  fo^^^it  clear  of  ttie 
ground^  could  move  the  index  of  the  dynamometer  to  thirty  degrooa, 
free  from  tremor,  except  when  slio  attempted  to  write,  and  then  it 
only  manifested  to  a  alight  extent.  I  now  ceased  using  the  gel- 
vanism,  but  continued  the  chloride  of  barium.  On  the  28th  of  January, 
1871,  she  paid  me  a  visit.  She  was  then  walking  well,  but  there  wae 
■till  a  very  alight  tremor  when  she  attempted  to  execute  delicate  or 
difficult  movements  with  the  right  arm.  I  directed  the  continuance  of 
the  barium. 

Mr,  H.,  of  South  Carolina,  a  highly-educated  and  intelligent  gentle- 
OMii,  consulted  me,  September  12,  1870,  for  paralysis  and  tremor*  Aa 
Ke  entered  my  consulting-room,  the  tendency  to  festinatinn  was  exeerd* 
ingly  well  markeiL  On  examination,  I  found  his  mind  perfectly  clear, 
Tbere  were  nystagmus  and  syllabic  articulation.  On  moving  the  lell 
•mi  or  left  or  right  leg,  the  limb  became  tremulous*  There  had  never 
been  any  head-symptoma* 

On  the  19th,  at  my  requeet,  he  wrote  a  abort  account  of  hia  diseaee^ 
which  I  here  transcribe: 

^  I  was  never  robust  in  health,  but,  on  the  other  hand,  I  have  never 
bed,  since  childhood,  a  serious  spell  of  sickneMu  My  manner  of  life  haa 
sedentary — that  of  a  student.  I  was  always  careful  not  to  ove^ 
taslc  myself  until  I  beeeme  engaged,  in  the  year  1864,  in  a  mathenttti- 


doo 


CEREBRO-SPIKAL  DISEASES. 


HJOd    ■ 


cal  research.  I  was  for  a  considerable  length  of  time  very  much  ab- 
sorbed in  this  work,  and  allowed  it  to  encroach  seriously  upon  my  houa 
of  recreation  and  sleep. 

"  In  the  fall  of  1865,  after  having  acooraplished  the  above  work,  I 
observed  a  slight  lameness  in  my  left  foot — ^a  tendency  to  strike  the 
toe  against  the  inequalities  of  the  ground — an  inability  to  raise  quickly 
enough  the  front  part  of  the  foot. 

"After  my  return  home,  summer  of  1866,  from  Europe^  where  I  had 
spent  five  or  six  years,  the  lameness  in  my  foot  increased  rapidly,  and 
in  the  winter  of  1866-'67  a  lameness  in  my  left  hand  wa5  very  pcrcep* 
tible — an  inability  to  move  the  fingers  quicklj-,  and  a  tremor,  particu- 
larly of  the  thumb,  when  I  attempted  to  do  so, 

*'  The  above  symptoms  have  gradually  grown  worse,  and  within  the 
last  year  the  right  leg  has  become  involved,  to  the  extent  that  it  begina 
to  shake  when  I  stand  upon  it,  and  it  shakes  even  while  sitting,  when  I 
am  under  excitement,  or  when  I  execute  difficult  voluntary  motions 
my  hands. 

"  The  disease  seems  to  make  greater  progress  in  hot  weather, 
have  at  no  time  suffered  pain,  my  appetite  and  digestion  are  good^ 
I  generally  sleep  well." 

This  gentleman  improved  greatly  througlj  the  use  of  the  pninary 
galvanic  current,  chloride  of  barium,  and  tincture  of  hyoscyamus,  during 
the  two  weeks  that  he  remained  in  New  York  under  my  care.  On  his 
return  to  South  Carolina  ho  took  a  primary-cell  battery  with  him. 

On  the  11th  of  January,  1871,  he  wrote  to  me  as  follows: 

"  Sometimes  I  thought  I  was  improving  slowly,  or  at  any  rate 
losing  ground,  and  then  again,  for  several  days  together,  I  would 
confident  that  I  was  falling  back.  But  now  I  think  I  can  certainly 
I  am  growing  worse.  All  my  symptoms  have  been  worse — lamer,  more 
nervous,  and  the  disease  more  general  in  its  effects.  My  right  hand, 
which  has  heretofore  been  comparatively  unaffected,  is  now  seriouslj 
implicated,  and  yet  I  stiQ  manage  to  write  after  a  fashion,  I  find  it 
very  difficult  to  dresa  myself,  and  I  must  make  several  attempts  before 
I  can  get  up  from  a  sitting  or  a  lying  posture, 

"  What  could  have  caused  the  improvement  that  took  place  while  1 
was  under  your  immediate  treatment  ?  " 

In  this  case  I  diagnosticated  multiple  cerebro-spinal  sclerosis,  and  I 
think  those  acquainted  with  the  disease  will  agree  with  me  in  my  view 
of  the  case;  and  yet  there  was  as  strongly-marked  festination  as  I  hste 
ever  seen.  The  gentleman  could  trot  well,  could  mouut  a  staircase  witi- 
out  much  difficulty,  but  walking  slowly,  or  descending  staits,  tFOubl«<l 
him  greatly.  According  to  some  authors,  this  symptom  would,  of  itaelf^ 
have  been  sufficient  to  contraindicate  the  existence  of  &olef08i%  and  lo 
have  placed  the  disease  among  the  neuroses.  My  views  on  tbia  point  liavf 
already  been  expressed  under  the  head  of  multiple  cerebral  9cl€«tMU» 
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J.  F.,  a  gentleman  of  tliia  city,  forty-two  years  of  age,  consulted  mn 
Kofamber  29,  1870.  On  the  4th  of  JuJy  previously  he  had  indulged 
rather  freely  in  champagne,  and  the  following  morning  awoke  with 
severe  headache,  vertigo,  and  nausea.  Although  he  rooovered  from 
this  attack,  he  never  felt  quite  as  well  as  before,  and  was  frequently 
subject  to  headache  and  vertigo — symptomatic,  as  be  thought,  of 
gastric  disorder.  About  a  month  after  his  first  symptoms  be  was  sud* 
denly  conscious  of  a  singular  sensation  about  his  left  eye,  and  on  look* 
log  in  the  glass  discovered  that  the  upper  lid  had  dropped,  and  that  he 
ooiUd  not  raise  it.  This  was  about  five  o^clock  in  tlie  afternoon,  and  by 
ten  that  night  the  lid  entirely  covered  the  pupiL  The  following  morn- 
ing it  was  not  so  low,  but  he  found  that  he  saw  double.  He  continued 
to  attribute  all  his  troubles  to  the  stomach,  and  began  taking  some  quack 
remedy  recommended  to  him  for  dyspepsia. 

In  the  course  of  a  few  days,  feeling  no  better,  he  went  to  the  sea* 
shore,  and  while  there  noticed  that  his  right  arm  became  weak,  and  that 
be  frequently  let  things  drop  from  his  hand.  He  had  difficulty  in  shav- 
ing and  in  dressing  himself,  from  inability  to  coJVrdinate  the  muscles, 
azid  there  was  numbness  of  the  ends  of  the  iingers.  During  all  this 
time  he  had  suffered  more  or  less  from  headache,  vertigo,  and  double 
vision,  and  the  ptosis  stiil  continued.  Gradually  the  loft  arm  became 
involved,  and,  by  the  time  the  paresis  in  this  extremity  was  well  estab- 
lished, the  right  arm  was  affected  with  tremor,  but  only  when  he  at- 
tempted to  execute  movements  with  it.  Thus,  as  he  said,  he  oould 
place  the  hand  on  a  table  and  it  would  continue  perfectly  quiet  ;  but^ 
as  soon  as  he  took  a  pen  to  write,  or  even  endeavored  to  raise  the  hand 
from  the  table,  it  was  seized  with  tremor.  The  left  arm  soon  beoaine 
similarly  affected,  and  eventually  the  left  log  lost  strength  and  was 
rendered  tremulous  by  any  attempt  at  muscular  exert ioo.  Ho  ootieed 
also,  what,  as  I  afterward  learned,  his  friends  had  perceived  several 
weeks  before,  that  his  articulation  was  imperfect,  and  that  is  was  oe- 
oeeaary  for  him  to  make  a  mental  effort  to  talk  distinctly* 

He  returned  to  the  city  about  the  middle  of  October,  and  employed 
a  "rubber**  to  restore,  as  he  said,  the  circulation  to  his  limbs.  Oon- 
iinuing  to  get  worse,  be  consulted  tne. 

At  this  time  there  was  festination.  The  speech  waa  ayllabio  and 
aooentuated,  the  tongue  and  lips  were  paretto  and  tremulous,  there  wa9 
Djstagmus  in  both  eyes,  ptosis  and  diplopia  from  paralysis  of  the  left 
•ijcUi  oerve,  and  dUated  pupil  of  the  right  eye.  There  were  also  oooa- 
skMial  headache  and  vertigo,  but  not  to  the  same  extent  as  at  firsL 

Both  arms  and  the  left  leg  were  partially  pandyxed.  He  oould  not 
ffmise  either  upper  extremity  out  from  the  aiile,  owing  to  the  oomplete 
paratjais  of  the  deltoids,  but  he  oould  flex  both  forearms,  and  moTe  his 
handi  and  Engers  tolerably  well.     There  was  do  tremor  while  he  re- 

t^»til0d  from  using  them,  but  the  least  attempt  at  voluntary  mottjr 
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excited  them  to  agitation.     The  same  was  true  of  the  left  leg.     Exami- 
nation with  the  opiithahnoscope  showed  both  optic  disks  to  bo  wlut. 
and  the  retinal  vessels  small  and  straight. 

With  the  dynamometer  he  could  only  exert  a  pressure  of  ntne  dt- 
grees  with   the   right   hand    and  eleven  with  the  left     The  line  tnadt 
with  the  dynamograph  was  descending,  showing  his  inability  t^ 
tain,  even  for  a  short  time,  a  uniform  muscular  contraction. 

There  was  no  loss  of  sensibility,  except  in  the  upper  extremitios. 
He  had  occasionally  sulfered  from  pains  in  the  bftck,  about  the  region 
of  the  shoulders. 

The  power  over  the  sphincters  was  intact. 

This  gentleman  could  stand  and  walk  as  well  witli  his  eves  shut  S 
with  them  open.  On  rising  from  his  chair,  which  he  did  with  difBcuHy, 
he  always  felt  impelled  to  take  a  few  steps  forward,  which  were  AflCag- 
ger  rather  than  a  voluntary  movement.  In  walking,  the  body  WM  10- 
clined  forward,  and  he  went  in  a  kind  of  jog-trot. 

He  attributed  Jus  disease  to  dissipation  of  all  kinds,  in  which  opiniuo 
I  expressed  my  coiicurreuce. 

Under  treatment  with  galvanism,  hyosoyamus,  and  chloride  of  hari* 
um,  this  patient  has  improved,  hut  not  as  yet  sufficiently  to  w&rrtnt 
any  strong  hope  of  a  perttianent  cure, 

A  gentleman  from  the  northern  part  of  the  State  of  New  York  otm- 
suited  me  in  January,  1871,  and  again  in  March.  His  symptoms,  thong)) 
decided,  were  not  very  severe  in  character.  Gradually,  however,  then* 
had  been  for  two  years  a  loss  of  power  supervening  in  the  muscles  of 
the  riglit  side  of  the  body,  and  lately  ocular  troubles  had  made  theirap- 
pearance.  Tremor,  on  making  any  voluntary  movement,  was  just  be* 
ginning  to  appear  wFten  I  last  saw  him.  Its  influence  over  bis  ham)' 
writing  is  seen  in  the  ioilowuig  Jac-dhmie : 
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One  patient,  with  multiple  cerebro-spinal  sclerosis,  attends  the  oat- 
door  department  of  the  New  York  State  Hospital  for  Diseases  of  tin* 
Nervous  System.  He  has  marked  head-symptoms.  And  another,  from 
Philadelphia,  who  was  supposed  to  be  suflTering  from  cerebral  dIsoa«c> 
consulted  me  a  few  days  ago.  In  this  case  the  affection  probably  rr- 
sulted  from  a  fall. 

The  remaining  cases  do  not  present  any  such  peculiar  phenometui 
as  to  warrant  their  histories  being  given  in  detaiL 

Causes. — Nothing  very  definite  is  known  of  the  etiology  of  the  affec' 
tion  in  question.     It  probably  is  induced  by  such  causes  as  give  rise  to 
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the  purely  cerebral  form  of  the  disease^  Age  does  not,  howeyeT}  sp* 
pear  to  exercise  bo  important  aa  influence.  Eleven  of  my  cases  were 
over  fifty  years,  and  one  of  them,  the  gentleman  from  Philadelphia, 
was  over  sixty  ;  seventeen  were  over  forty  and  under  fift}-,  and  three 
were  between  thirty  and  forty.     All  were  males  but  four. 

In  seven  cases^  it  was  apparently  caused  by  excessive  mental  appli- 
cation, in  two  by  anxiety,  in  one  by  a  fall,  in  six  by  dissipation,  )n 
the  remaining  cases  I  could  discover  no  obvious  cause.  In  none  of 
them  was  there  a  rheumatic,  syphtlitic,  or  other  morbid  diathesis, 

Dia^OSiS.— The  facts  of  the  tremor  making  its  appearance  after  the 
paralyfeis,  and  of  ita  only — or,  at  least,  with  rare  exceptions,  and  then 
only  in  the  Utter  stages  of  the  disease — being  manifested  when  volun- 
tary movements  are  being  made,  will  suffice  to  distinguish  the  cerebro- 
spinal form  of  sclerosis  f  roin  either  of  the  other  varieties.  The  points 
to  recollect  are  these  :  that,  in  simple  cerebral  sclerosis,  the  tremor  ap* 
pesars  before  the  paralysis,  and  does  not  depend  on  the  voluntary  cxjn- 
Iraction  of  muscles  for  its  excitation  ;  in  simple  spinal  sclerosis  there  b 
no  tremor  at  all.  I  have  already  insisted  on  these  distinctions  in  my 
remarks  on  the  other  forms  of  sclerosis  of  the  nervous  centres* 

Prognosis. ^^ — This  is  very  generally  unfavorable.  In  only  one  case 
have  I  had  reason  to  expect  a  cure.  It  often  happens  that  amendment 
very  decided  in  its  character  takes  place  soon  after  the  beginning  of  tlie 
treatment  with  galvanism  and  barium.  This  has  been  the  case  in  everj* 
instance  of  the  disease  that  has  been  under  my  charge  ;  but  in  only  one 
Im8  it  been  permanent  In  those  now  under  treatment,  there  has  aa 
jei  been  no  relapse  ;  but  the  time  is  too  short  to  speak  with  any  confi- 
denoc  in  regard  to  the  ultimate  result. 

Morbid  Anatomy  and  Pathology. — ^The  remarks  made  under  thb 
bead,  when  the  cerebral  and  spinal  forms  of  sclerosis  were  being  con> 
■deied,  apply  to  the  oerebro-spinal  variety.  Charcot  *  has  considenxi 
the  subject  of  sclerosis  mainly  in  its  histological  relations.  The  main 
points  are — and  these  have  already  been  stated  several  limes — that  the 
morbid  prooeia  eisentially  consists  in  hypertrophy  of  the  neuroglia  at 
tiie  expense  of  the  proper  nerve-substanoe,  and  that  this  is  a  oome* 
quetioe  of  inflammatory  action.  In  the  present  form  of  the  disease,  the 
fldenMod  tissue  appears  in  the  form  of  plates  or  nodulea  in  difiSsrenl 
parts  of  the  brain  and  spinal  cord. 

Treatment.^ The  treatment  of  multiple  eerebro*flplnaJ  sclerosis  is 
more  palliative  than  curative.     Gralvanism  to  the  brain  and  vertebral 

I  column,  chloride  of  barium^  and  hyoecyamus,  have  very  generally  causod 
improvement  for  a  time,  but  my  experience  goes  to  show  that  this  m 
not  permanent, 
llie  galvanic  current  should  be  uied  of  lees  tension  when  appli^Hl  U 
the  head,  but  as  strong  as  the  patient  can  endtire,  to  the  spine. 
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The  chloride  of  barium  should  be  given  in  solution  in  water,  in  dos 
o£  a  grain  three  times  &  day — the  hyoscyamua  in  doses  of  from  one 
two  teaspoonfuls  of  the  tincture. 

I  have  sometimes  given  the  nitrate  of  silver  in  fourth -of-a-gnST 
dosea,  three  times  a  day,  and  very  generally  recommend  ocKi-liver  oil 
with  each  meaL  Occasionally  I  have  adminiatered  iodide  of  potMsion 
and  the  bichloride  of  mercury,  with  the  view  of  counteracting  a  possible 
syphilitic  diathesis. 

Whatever  measures  are  adopted  should  be  continued  for  sevenl 
months  at  least,  and^  if  the  improvement  persists,  for  a  much  iooger 
periods 


CHAPTER  VIIL 


PARALYSIS  AGlTAirS. 

Under  the  term  paralysis  agitans,  several  affections  have  been  ii 
eluded  which  are  very  different  in  character.  I  have  already  considirMl 
two  of  them — multiple  cerebral  sclerosis  and  multiple  cerebro-spinil 
sclerosis;  a  third  I  propose  to  treat  of  under  tlie  name  of  paralysb 
agitans.  Though  the  objections  to  its  use  are  many,  it  poaaciaoci  tbs 
advantages  of  being  already  known,  and  of  expressing  two  of  the  miiD 
features  of  the  disease  to  which  it  is  applied.  It  is  to  be  understood, 
however,  that  the  disease  to  which  I  apply  the  term  is  altogether  dif* 
ferent  from  that  which  Charcot,*  Ordenstein,*  and  other  writers,  sail 
paralysis  agitans. 

The  affection  which  Parkinson '  described,  and  to  which  he  appHsd 
the  name  *'  shaking  palsy,**  has  since  been  very  carefully  studied  by 
many  writers,  and  the  fact  has  been  olearly  made  out  that  it  15  not  a 
single  disease. 

Charcot,  in  numerous  memoirs  and  lectures  to  which  reference  hi* 
already  been  made,  has  very  definitely  shown  that  the  affection  whieh 
he  designates  adiroae  en  plaque  disstminiei — considered  ia  this  ti«k- 
tise  under  the  name  of  multiple  cerebro-spinal  sclerosis — must  b6  i^ 
garded  as  a  distinct  morbid  condition  ;  and  in  the  first  section  of  thii 
work  I  have  made  the  same  claim  for  multiple  cerebral  sclerosis.  The 
term  paralysis  agitans  I  apply  to  a  very  different  affection  from  either, 
but  one  which  I  am  conEdent  will  be  recognized  as  presenttog  vrell-^s* 
fined  characteristics.  Ordenstein  ^  has  included  it  with  multiple  oerebial 
ftolerosis,  and  denies  it  any  fixed  seat ;  but  Jacooud  *  locales  it  in  ihs 

*  "  IiC90tiB  Bur  lea  maladies  du  syatferae  nerTeux,"  Puris,  l878-'Ta,  p.  IW. 
'  "  Swr  !a  paralrsie  agitantc,"  etc..  Pant,  1868. 
* "  Essay  on  the  Shaking  Palsy,"  London,  181t. 

*  Op.  eii.  *  Op,etl,p,4%L 
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pons  Varolii,  without^  however,  in  mj  opinion,  haTing  any  good  rea^oD 
for  80  doing.  Of  all  writers  Dr.  Handfield  Jones  '  appears  to  have  the 
oiearest  ideas  of  the  affection  now  under  notice.     Thus,  he  says  : 

"  It  appears  to  me  a  question  whether  two  distinct  affections  are  not 
often  coraprehcDded  under  this  name,  For  on  the  one  hand  it  appears 
pretty  certain  that  there  is  one  form  which  is  met  with  in  old  persons, 
ia  quite  incurable,  and  is  associated  with,  if  not  dependent  on,  organic 
wasting  changes  in  the  nervous  centres  ;  while  another  form  occurs  in 
younger  persons,  is  more  curable,  and  therefore  is  presumably  not  de- 
pendent on  organic  change."  It  lb  this  latter  disease  which  I  propoae 
to  consider  at  prese^it.  The  other  embraces  oftses  of  multiple  cerebri] 
sclerosis  and  cerebro-spinal  sclerosis. 

SymptoHIB. — ^Tbe  primary  manifestation  is  tremor,  and  this,  like  the 
mane  S3rmptom  in  the  severer  forms  of  dLsease  already  consideredi  in 
which  it  fonns  an  essential  feature,  may  begin  in  a  very  restricted  or 
more  extensive  region  of  the  body.  It  is  present  whether  voluntary 
movements  are  performed  or  not  with  the  affected  Umba,  but  is  in- 
creased by  mental  excitement  of  any  kind,  by  physical  exertion,  or  by 
any  cause  capable  of  depressing  the  powers  of  the  system. 

It  is  not  generally  the  case  that  the  tremor  shows  any  tendency  to 
sdvanoe  much  beyond  its  original  limits,  however  small  or  extensive 
tliOM  nay  be.  When  it  does  exhibit  such  a  disposition,  contiguous 
muscles  are  first  attacked,  and  then  the  corresponding  ones  on  the  op- 
posite side  of  the  body. 

From  the  very  first  there  is  muscular  weakness,  not  to  any  veiy 
great  extent,  but  still  sufficiently  evident  to  careful  examination  wiUi 
the  dynamometer.  As  the  tremor  increases  in  violence  or  extent,  the 
paralysis  becomes  more  obvious. 

Sensibility  is  rarely  affected,  there  is  no  bending  of  the  btnly  for- 
ward, no  festinatton,  and  no  head-symptoms.  The  ti>emor  always  ceases 
doriaip  sleep,  except  in  very  extreme  and  long^mntinued  cims,  and 
tiieTO  may  be  internuaaions  of  longer  or  shorter  duration  while  the  pa- 
tient is  awake. 

CtugQg. — Paralysis  agitana  may  result  from  emotional  distnrbanoei 
ffom  cuntinubus  or  severe  tn«eoular  exertion,  from  some  e»han#Hiy 
dkeaee,  such  as  dysentery,  typhoid  or  typhus  fever,  or  rheumatism,  or 
from  blows,  falls,  or  other  injuries.  In  many  cases  the  cause  cannot  be 
asoertsinod. 

Of  tweoty-five  oases  of  which  I  have  records,  ten  were  apparently 
due  to  mental  causes,  four  to  excessive  physical  exertion,  four  to  di»- 
of  various  kinds,  two  to  injuries,  and  in  five  no  cause  eoul4  be 
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of  mercuriiJ  trembling,  the  symptoms  of  which  affeetioo 
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are  very  simikr  to  those  of  non-toxio  paraljrais  a^taoii,  are  not  iocludcd 
among  the  foregoing. 

Diagnosis. — ^From  multiple  cerebral  sclerosis,  paralysis  agitans  U 
disting^uished  by  the  facts  that  there  are  no  head-symptoms^  no  festiita- 
tion,  and  no  derangements  of  sensibility.  It  is  more  apt  to  occur  in 
persons  under  the  age  of  fifty,  and  may  be  met  with  in  quite  young 
persons.  The  reverse  of  both  these  cLrcumstances  is  true  of  multipfe 
cerebral  sclerosis. 

From  multiple  cerebro-spinal  sclerosis,  it  is  diagnosticated  mainly 
by  the  absence  of  any  head-symptoms,  by  the  fact  that  the  tremor  usu- 
ally comes  on  before  the  paralysis^  and  is  independent  of  voluntaij 
movements. 

From  convulsive  tremor  it  is  readily  distinguished  by  the  facts  that 
the  tremor  is  not  paroxysmal,  and  that  it  is  accompanied  by  partoia  of 
Ihe  affected  muscles. 

The  character  of  the  muscular  action,  and  the  history  of  tbe  oisi^ 
wlU  prevent  its  being  confounded  with  chorea, 

ProgHOSiSi — Paralysis  agitans  rarely  terminates  fatally,  and  when  it 
does  it  is  because  the  tremor  has  become  so  general  that  death  resulU 
from  exhaustion.  It,  however^  often  happens  that  all  measures  fail  to 
relieve  the  agitation.  Of  the  twenty-five  cases  occurring'  in  my  own 
experience,  eight  were  cured,  &ve  partially  so,  and  in  the  rest  do  per* 
manent  effect  was  produced  by  any  means  I  employed. 

Morbid  Anatomy  and  Pathology,— Nothing  is  known  of  the  mori»d 
anatomy.  In  a  few  cases,  patients  have  died  either  from  the  disease  or 
from  some  intercurrent  affection,  and  post-mortem  examinations  havs 
been  made  with  negative  results.  Petra?us,  quoted  by  Dr»  Haodfidd 
Jones,  relates  two  severe  cases,  one  of  which  proved  fatal.  At  the 
autopsy  nothing  was  found  but  fatty  degeneration  of  the  heart  and 
pneumonic  consolidation  of  the  right  lung.  He  remarks  on  the  tremor 
not  being  constant  in  many  cases,  ceasing  for  some  days  and  then  re- 
turning with  fresh  force,  or  changing  its  seat  from  one  part  to  another. 

In  my  opinion,  the  disease  under  consideration  is  due  to  an  irregulsr 
and  diminished  evolution  of  nerve-force  from  the  motor  nerre-ceUs  in 
rektion  with  the  nerves  supplying  the  muscles  in  which  the  agitation 
exists.  The  pathology  of  tremor,  not  the  result  of  structural  lesions,  i* 
a  subject  which  is  beginning  to  be  studied,  but  which  is  not  yet  clearly 
understood.  We  know  that,  when  we  have  strongly  exerted  an  am, 
for  instance,  the  muscles  are  tremulous  for  some  time  afterward,  and 
that  the  agitation  is  rendered  very  evident  when  we  attempt  to  writ* 
or  do  any  other  act  requiring  delicate  muscular  adaptation.  A  period 
of  rest  must  take  place  before  steadiness  is  regained.  Now,  in  such 
a  case  the  agitation  is  not  probably  due  to  any  cause  inherent  in  the 
muscle,  but  is  the  result  of  exhaustion  in  the  nerve-cells  and  th« 
disengagement  of  insufficient  force  in  an  intermittent  manner.     I 
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pose  paralytas  agitans  to  be  due  to  sonie  such  action  in  the  motor  oerre- 
oella  in  the  graj  matter  of  the  apirjal  coid. 

In  those  ca.sea  in  which  the  tremor  becomes  pcnnanent,  atructtiral 
lemons  of  profound  character — as  in  permanent  hysterical  contractiooi 
and  epilepsy — doubtless  occur. 

Treatment^I  have  used  electricity,  both  of  the  galvanic  and  fata* 
daio  kuids,  in  all  the  cases  of  paralysis  agitans  that  have  been  under  my 
ohafge,  and  in  conjunction  have  employed  many  internal  medicines, 
such  as  arsenic,  iron,  manganese,  zinc,  copper,  phosphorus,  strychnia^ 
and  sedatives  of  various  kinds,  including  opium,  bromide  of  potas&ium, 
omnium,  stramonium,  Indian  hemp,  and  many  others.  I  am  very  de* 
cidcdly  of  the  opinion  that  the  best  treatment  consists  in  the  use  of  the 
constant  primary  current  to  the  spinal  cord,  sympathetic  ner\e,  and  the 
alTected  muscles,  while  at  the  same  time  strychnia  and  phosphorus,  ao- 
oording  to  the  formula  given  on  page  58,  are  administered  internally. 
By  these  means  four  of  my  eight  successful  cases  were  entirely  cured 
within  two  months.  One  of  these  was  sent  to  me  by  my  friend  Dr,  F. 
N«  Otis*  The  afiFcction  was  confined  to  the  right  arm,  and  was  probably 
doe  to  inordinate  gyranaatio  exercise;  the  other  waa  a  gentleman  from 
HU  Louis,  in  whom  the  disease  was  also  confined  to  the  right  arm,  Aod 
bad  apparently  resulted  from  writing  excessively.  liuth  had  lasted 
several  months. 

Another  was  a  railway  engineer,  in  whom  the  disease  was  the  result 
of  over-mental  excitement;  and  the  fourth  was  a  distinguished  clergy- 
man of  the  Catholic  Church  in  whom  a  like  origin  existed. 

llie  six  other  cases  were,  two  of  them,  consequent  on  other  diseaseSp 
and  four  were  without  known  cause.  Three  were  women  ;  the  tremor 
in  two  was  in  both  arms,  and  in  two  in  one  leg  in  each.  The  duration 
of  the  treatment  was  from  three  to  seven  months.  A  full  and  nutri- 
ttoua  diet,  and  the  avoidance  of  ail  mental  exoitement  or  strong  pbyil- 
0a1  exertion,  are  important  features  in  the  treatment. 


CfIAF»TER   IX. 

AKAPXUiATiO  PAItAlYSm 


Thbrk  is  a  class  of  paralyses  produced  by  the  habitual  use  of  a  par- 
ticular cla&s  of  muscles  in  the  same  way  for  a  long  time.  Thus  we  hmm 
writer^s  paralysis,  telegrapher^s  paralysis,  hamnior  paralysis,  and  eo  on. 
To  describe  these  as  separate  and  distinct  afTeetii^na  b  semreely,  in  the 
present  state  of  our  knowledge,  pennissible.  I  shall,  therefore,  em« 
brace  tbeao  under  the  deaignatioa  ot  aoapeiratic  {Avamipd*M>,  to  do  at 
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attempt  again)  paralysis,  as  being  caused  by  the  frequent  refpetition 

some  particular  muscular  actioo. 

Symptoms. — ^Tbe  first  symptom  usually  observed  ifl  a  feelliig  of  Im^ 
t%ue  experienced  m  the  muscles  which  have  been  grouped  togetlief 
for  frequent  use  in  some  especial  way.  Thus  in  writers,  engraTen, 
violinists,  tj-pe -setters,  and  telegraphers,  the  tired  sensation  is  felt  in 
the  muscles  of  the  hand,  forearm,  arm,  and  shoulden  The  thumb  ii 
especially  affected,  and  is  also  the  seat  of  a  dull^  aching  pain«  Pains, 
not  very  severe  or  fixed,  are  also  common  in  the  muscles  higher  up ; 
this  fatigue  the  patient  endeavors  to  correct  by  grasping  the  pen  or 
burin,  for  instance,  more  firmly,  or  by  making  an  intense  mental  effort 
to  regulate  the  muscular  contractions  by  which  the  instruments  are 
held,  the  type  seized,  or  by  which  the  fingers  are  moved  over  the  stringji 
of  the  violin^  or  the  lever  of  the  telegi-aph-instruroent.  But  be  oolj 
thereby  adds  to  the  diiBculty,  for  the  weariness  and  pain  are  inoreatfod, 
the  muscles  become  weakened,  and  moreover  irregular  and  incoCfdi- 
nate  actions  ensue  which  render  the  results  of  either  writing,  eogravingt 
etc.,.  more  or  less  imperfect. 

If  he  perseveres  day  after  day  in  liis  occupation  he  soon  reaoiiai 
that  stage  of  the  disease  in  which  the  ability  to  direct  the  pen,  for  in* 
stance,  in  accordance  with  his  will,  is  lost,  and  the  automatic  actioiu, 
which  are  of  great  importance  in  writing,  are  likewise  very  much  di- 
minished. For  a  time,  then,  he  writes  better  when  his  mind  is  ool 
occupied  in  directing  the  formation  of  every  letter,  but  in  which  1m 
allows  the  muscles  as  it  were  to  take  care  of  themselves.  Constantly, 
however,  he  feels  the  necessity  of  mental  action,  and  this  action  inrari' 
ably  increases  the  trouble,  until,  at  last,  the  moment  the  attempt  ii 
made  to  write,  the  pen,  actuated  by  the  muscles  of  the  6ngcr&,  executa 
such  disorderly  mavements  as  to  bear,  in  extreme  cases,  little  or  od 
analogy  to  the  words  attempted  to  be  written,  A  distinct  paroxyam 
is  thus  induced,  which  lasts  as  long  as  the  patient  persists  in  the  att<anpt 
to  write.  When  he  discontinues,  the  spasm  ceases,  and  he  cah  perfonn 
any  other  act  with  the  fingers  without  there  being  the  slightest  convul- 
sive movements.  In  some  cases  there  is  pain  in  the  fingers,  the  mosolea 
between  the  metacarpal  bones,  and  in  those  of  the  forearm.  The  apAin 
is  much  worse  if  the  patient  be  excited  or  particularly  aaxious  to  do  hit 
best. 

In  the  accompanying  woodcut  (Fig,  110)  are  represented  thret 
attempts  of  a  patient  to  write  the  name  *' James  Ely."  At  first  some 
resemblance  to  the  letter  */  is  made,  but  in  the  second  trial  it  is  \em 
distinct,  and  in  the  third  is  lost  altogether. 

All  of  mj  patients  had  resorted  to  various  expedients  to  obviate  tht 
spasms,  under  the  idea  that  they  were  produced  by  metallic  pens  cany- 
ing  off  the  electricity  from  the  arm  ;  several  had,  for  a  time,  made  us^ 
of    quilis,  or  hard  rubber  pens,  and  for  a  time  relief  had  been  ob- 
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bed,  but  the  paroxysms  soon  became  as  bad  as  ever.  Others  h4d 
very  thick  pcii-holders,  and  this  expedient  was  also,  for  a  time, 
raocessfuL  In  the  end,  however,  all  such  efforts  to  prevent  the  spasms 
proved  futile. 

In  one  case  under  my  charge,  the  patient,  an  engraver,  was  utterly 
incapable  of  using  his  burin,  although  he  could  write  for  hours  perfect- 
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ly  weD,  and  those  who  had  contractetl  the  diaeasti  by  exceasivo  writing 
could  execute  any  other  delicate  movements,  such  aa  drawing,  playing 
the  piano  or  violin,  threading  needles,  et<*.,  without  inconvrnionoe.  In 
several  cases  the  individuals  had  aec|uired  the  power  to  write  with  the 
left  hand,  but  before  long  this  was  alio  affected. 

Dr.  G.  V.  Poore  *  haa  recently  publbhed  an  interesting  memoir  on 
the  affection  as  pnwlaced  by  excessive  writing,  and  argues  that^  although 
tt  b  true  that  j>aticnts  can  execute  other  actif>n»  than  writing  with  the 
■ifeoted  hand,  the  musele^  employed  in  those  moTonMnts  are  not  the 
aMne  aa  those  used  in  writing.  Thi$  is  doubtless  true  of  advanced 
•tagea  of  the  disease,  but  it  certainly  in  not  so  of  early  perioda,  I  have 
a  patient  at  this  time  under  my  charge  who  cannot  write  without  great 
inconvenience,  but  who  uses  a  pencil  in  drawing  with  the  greaioat  fa* 
cillty  and  precision. 

Dr.  Frank  Smith  *  describes  the  disease  1  have  designated  aoapai* 
1  "*  WHtltra*  Cnm\y^  tt»  Patliolugj  ftnU  TrmUitait,"  Tht  Pnutitiimtr,  Juat,  Jttlj,  Mid 

Aiiguit,  i»?a, 

•  iUiM<  March  27.  1M0,  also  **  Oa  tlt^liMlki  IIflNripUr«  ^  Haumtr  PiOfjr,**  »^4titk 
iii UAnr  31.  1874. 
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imtio  paralysis,  as  it  occurs  in  workmen  who  use  the  hamnier  Ahnovt 
oontinualljr  in  certain  procosses,  and  gives  it  the  name  of  hephsstio 
(H0ai0TOf,  Vulcan)  hemiplegia. 

*^  There  are  numerous  varieties  of  manufactures  in  which  the  rapid 
use  of  a  light  or  heavy  hammer  plays  a  chief  part,  such  for  example  as 
table-blade  forging,  scissors-making,  ^aw-straightening,  razor-blade 
striking,  engineering,  file-forging,  etc." 

"The  pen-blade  forger  uses  a  hammer  about  three  pounds  in  weight. 
A  pen-blade  receives  in  the  process  of  forging  and  joining  to  the  piece 
of  iron  by  which  it  is  attached  to  the  haft,  on  an  average,  one  hun* 
di'ed  blows.  The  forger,  if  an  industrious  man,  anxious  perhaps  to  save, 
by  working  overtime,  enough  money  to  join  a  building-society,  or  to 
commence  business  on  his  own  account,  will  work  twelve  or  thirteen 
hours  a  day.  He  will  make  as  many  as  twenty-four  dozen  blades  in  a 
day,  and  in  so  doing  will  deliver  twenty-eight  thousand  eight  hundred 
accurate  strokes.  The  rapidity  and  accuracy  with  which  these  blows 
rain  upon  the  slender  piece  of  iron  are  wonderful  to  the  onlooker.  Sup- 
posing him  to  work  three  hundred  days  in  a  year,  and  to  continue  this 
for  ten  years,  he  will  in  that  period  have  delivered  eighty-eight  millioii 
four  hundred  thousand  strokes,  and  just  so  many  dischatges  of  nerve- 
foroe  will  have  occurred  in  the  motor  ganglia  which  are  engaged  in 
the  action,  and  in  the  higher  ganglia  which  calculate  the  distance  and 
judge  of  the  amount  of  force  necessary  to  be  evolved." 

In  sevenil  of  the  cases  adduced  by  Dr.  Frank  Smith  there  were 
head-symptoms,  and  in  all  more  or  less  extensive  hemiplegio  paralysis. 
There  were  also  twitchings  of  muscles,  pains,  and  difficulty  of  speech, 
in  some  of  the  cases. 

M.  Onimus  *  was,  I  think,  the  first  to  call  attention  to  the  diseaoe  aa 
met  with  in  telegraph-operators.  The  trouble  appears  usually  to  mani- 
fest itself  in  the  5rst  place  by  a  difficulty  in  coordinating  the  muscletao 
as  to  make  dots  or  points  with  the  instrument.  After  a  time  the  flame 
restraint  is  experienced  in  the  formation  of  lines.  The  disease  appears 
to  be  rare  in  this  country,  which — as,  according  to  M,  Onimus,  the  Morse 
machine  is  especially  apt  to  induce  it — is  somewhat  remarkable. 

In  several  of  my  cases  there  have  been  symptoms  indicative  of  dis- 
order of  the  central  nervous  system.  These  have  consisted  of  headache^ 
pain  in  the  back,  and  occasional  tremors  of  the  limbs.  In  one  case 
there  is  marked  inability  to  coordinate  the  muscles  of  articulation  so 
as  to  apeak  clearly.  The  trouble  seems  to  be  more  in  the  lips  than  in 
the  tongue,  and  there  is  decided  mental  impairment.  In  this  case 
there  is  no  doubt  that  the  affection  has  originated  from  the  excessive 
uses  of  the  muscles  of  the  right  hand  and  arm  in  writing. 

Causes. — The  disease  is  more  apt  to  attack  persons  somewhat  ad 
vanced  in  life,  than  the  very  young.     All  ray  patients  were  over  forty 
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yesat  of  age.  Alt  were  maleg,  though  this  proclivity  of  men  to  the  af- 
feotion  is  not  absolute,  as  several  oases  are  on  record  in  which  women^ 
■eaiDBtresses  especially,  have  been  its  subjects.  It  is  apparently  some- 
times induced  by  using  the  Bngers  in  constrained  positions.  In  one  of 
my  cases,  the  patient,  who  had  b«en  in  the  habit  of  writing  with  the 
hand  supported  by  the  little  finger,  cured  himself  by  allowing  the  whole 
band  to  rest  on  the  desk.  The  principal  cause— the  habitual  perform* 
anoe  of  certain  restricted  movements — has  already  been  sufficiently  con- 
■idered* 

The  opinion  which  Poore  expresses,  that  it  is  due  in  writers  to  the 
uae  of  steel-pens,  is  not  borne  out  by  my  experience.  I  have  seen  it  in 
persons  who  always  wrote  with  quitl-pens,  and,  as  we  know,  the  diseaM 
occurs  in  individuals  from  other  causes  than  writing. 

Diagnosis. — Attention  paid  to  the  characteristic  symptoms  of  ana- 
peiratio  paralysis,  and  inquiry  into  the  clinical  history,  will  prevent  ita 
being  mistaken  for  lead-paraJysis^  progressive  muscular  atrophy,  or  any 
other  disease. 

Prognoflls. — In  the  early  stage  anapeiratio  paralysis,  by  whatever 
eauae  induced,  admits  of  cure.  When  it  has  existed  a  long  time,  and 
when  the  patient  cannot  rest,  a  cure  is  almost  impossible. 

A  majority  of  the  cases  that  have  come  under  my  notice  had  lasted 
long  to  admit  of  cure,  and  the  patients  had,  notwithstanding  the 
Imperfections  of  their  work,  persisted  in  using  the  affected  muiolet  isk 
the  actions  which  had  led  to  the  causation  of  the  diaeaaay  and  then  when 
thia  was  no  longer  possible  had  used  the  other  hand  in  like  manner,  till 
it  also  had  become  affected,  In  such  cases  permanent  cures  are  almost 
out  of  the  question,  although  relief  can  bo  obtained  to  such  an  extent 
aa  to  allow  of  occasional  writing. 

Morbid  Anatomy  and  Pathology. — As  regards  the  morbid  anatomy, 
there  are  no  data,  and  the  lesion  is  probably  not  one  which  can  be  de* 
teoted  by  our  present  means  of  observation.  The  aifection  is,  however, 
doubtless  due  to  disorder  in  the  normal  action  of  the  motor  cells,  and 
this  disorder  is  the  result  of  over-exertion  of  a  pariicuUr  set  of  masclai 
in  a  particular  way.  Examples  of  cerebral  exhaustion  by  the  predomi* 
nance  of  ono  idea,  or  a  series  of  ideas  for  a  long  time,  are  often  wit* 
oeaaedL  Writer'a  ^Mum  is,  I  conceive,  the  result  of  a  similar  action  in 
spinal  motor  cells  and  cerebral  nerve  motor  centres. 

PcKire,  however,  does  not  believe  that  the  affection,  as  met  with  in 

writers,  can  be  of  central  origin,  but  certainly  the  symptoms  are  ol  a 

character  to  militate  against  his  view.     lie  has  looked  at  the  disease 

■      from  too  restricted  a  stand-point.     No  one  can  read  the  report  of  Dr. 

Frank  Smith's  oases  without  at  once  perceiving  that  they  are  the  re 

suits  of  central  leaions. 

I  Troatmsnt. — 'VhG  most  indispensable  means  of  cure  is  rest,  and,  an 

H      less  this  can  be  secured,  it  is  useless  for  the  physician  to  undertake  the 
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treatment.  In  some  cases  it  has  succeeded  without  any  ftsf^bt&oee. 
The  abstiQence  from  the  labor  causing  the  disease,  aud  sometimes  from 
atl  continuous  musoular  exertion,  should  be  absolute  during  at  least 
months. 

The  constant  galvanic  current  has  proved  the  most  effectual 
in  my  hands:  I  apply  it  to  the  sympathetic  nerve,  the  spinal  cord  in  its 
upper  part,  and  to  all  the  muscles  and  nerves  of  the  upper  extremity, 
A.  half  an  hour  three  times  a  week,  with  a  current  of  considerable  inlea- 
sity  {forty  cells),  will  bo  sufficient.  Faradization,  in  my  experience,  ia 
more  productive  of  harm  than  benefit. 

With  the  galvanism  I  have  administered  the  eombi nation  of  pbo^ 
phide  of  zioc,  and  extract  of  n^ix-vomica,  recommended  on  page  &4  of 
this  treatise. 

The  bromide  of  zino  in  incipient  cases  is  a  most  efficacious  agent  io 
restoring  tone  to  the  nervous  sjstem,  and  in  conjunction  with  rest  will 
often  effect  a  cure.  It  should  be  used  in  gradually-increaaing  doses  as 
recommended  for  convulsive  tremor  and  chorea. 

When  a  cure  cannot  be  eflected,  well-devised  prothetic  ftpp&ratus 
will  enable  the  patient  to  write  or  perform  other  actions  requiring  skill 
rather  than  strength;  but  I  am  not  sure  that  they  do  not  lead  to  tbe 
further  extension  of  the  disease,  especially  in  its  cerebral  reistioni. 
Division  of  tendons  or  muscles  15  not  admissible. 


CHAPTER  X, 


EXOPBTHALMIC  GaiTSS, 


It  is  with  hesitation  that  I  have  ventured  to  include  the  remarks 
disorder  called  Graves's  disease,  Basedow's  disease,  exophthalmic 
and  by  several  other  designations,  under  the  head  of  cereb 
affections.  But,  after  a  careful  consideration  of  all  the  points  in  its 
clinical  history  and  morbid  anatomy,  as  they  have  been  observed  br 
others,  and  studied  by  myself,  I  find  it  difficult  to  place  it  in  any  other 
category.  The  reasons  which  have  governed  me  in  this  decision  will  be 
stated  under  another  division  of  this  chapter. 

S3nilptoins. — ^The  first  phenomenon  to  make  its  appearance,  in  a  ct»e 
of  exophthalmic  goitre,  is  irregular  and  excessive  action  of  the  heart* 
The  organ  is  far  more  irritable  than  when  in  a  state  of  health,  and  ilillt 
slight  emotional  disturbance  or  moderate  physical  exertion  readily  sffi 
its  action.  Even  when  the  patient  ia  mentally  and  physically  quiet, 
pulsations  are  rarely  below  a  hundred  in  a  minute,  and  the  least  ox 
ment,  mental  or  bodily,  will  send  them  up  to  a  hundred  snd  twenty, 
a  hundred  and  6fty,  s  hundred  and  sixty,  or  more^  in  extreme  esses. 
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With  the  inore&se  in  frequency  tbere  is  generallj  an  augmentaUon 
of  tbe  force  of  the  heart.  The  patient  feels  its  pulsations  against  the 
wall  of  the  chest,  feels  tbem  as  the  whole  body  is  shaken  by  them,  and 
hears  them  in  the  murmur  which  is  constantly  in  the  ears. 

The  carotids  and  abdominal  aorta  can  be  seen  to  have  the&  action 
iooreased,  and  the  jugular  veins,  always  dilated,  are  sometimes  the  seat 
of  pulsation. 

Physical  examination  does  not  in  general  indicate  tbe  existence  of 
any  organic  disorder.  Sometimes,  however^  the  heart  is  found  to  be 
enlarged,  but  rather  as  a  consequence  than  a  cause  of  the  disturbance. 

A  systolic  murmur  is  often  heard,  which  may  be  either  arterial  or 
ventricular.  In  the  former  instance  it  is  aniemic,  in  the  latter  it  is  due 
to  a  relative  insuflSciency  of  the  auriculo-ventricular  valves. 

The  next  symptom  in  order  is  usually  an  enlargement  of  the  thyroid 
gknd,  an  enlargement  which  is  variable,  and  which  is  greater  or  less  in 
aooordance  with  the  excessive  or  moderate  action  of  the  heart.  Not- 
withstanding  this  capacity  for  change  in  size,  there  is  a  permanent 
augmentation  in  the  volume  of  the  body,  below  which  the*  decrease  does 
not  take  place. 

tf  the  hand  be  laid  over  the  swollen  thyroid,  a  peonlar  sensation  like 
that  derived  from  stroking  a  purring  C9it—/i4inis99m«ni  eafaire — is  felt 
with  every  systole  of  the  heart,  and  a  bellows-murmur  is  heard  when 
the  ear  is  applied  to  the  part. 

Next,  the  third  essential  phenomenon  makes  its  appearanoe,  and 
this  oonsists  of  a  prominence  of  the  eyeballs.  Usually  this  is  symmet* 
rioal,  but  occasionally  one  protrudes  more  than  the  other.  In  the  early 
itege  of  the  affection  the  Uds  can  be  closed  over  the  eyes,  but  in  ex- 
Ifome  cases  they  cannot  be  brought  together,  and  the  conjunctiva)  are 
therefore  exposed  to  the  atmosphere  and  to  particles  of  dust,  which 
aaase  excessive  laohrymation  and  sometimes  troublesome  inflammation. 

The  pupils  rarely  exhibit  any  deviation  from  the  healthy  state,*  I 
kftTe  sometimes  found  tbem  abnomially  dilated,  never  oontracted,  and 
always  sensitive  to  light. 

Graefo '  has  called  attention  to  a  circumstance  which  accompaniea 
the  protrusion  of  tbe  eyeballs,  and  that  is  the  disassociation  of  the 
movements  of  the  upper  eyelid  from  those  of  the  eyes.  In  the  nor- 
mal condition,  when  the  g^obe  of  tbe  eye  is  raised,  tbe  lid  is  also  ele- 
rmted,  and  when  the  globe  is  depressed  the  lid  likewise  falls.  In  exoph 
Ihalmio  goitre  these  automatio  movemeats  do  not  take  place. 

These  three  phenomena,  excessive  action  of  the  heart,  enlargement 
of  the  thyroid  gland,  and  protrusion  of  the  eyeballs,  may  be  said  to 
ffiiiitttnte  tbe  pathological  trinity  of  which  the  disease  oonsifltii  but 
llMvr  are  oases  in  which  tbe  goitre  is  scarcely  il  at  aB  present,  and 

k»  ''Brtoarkvnsai  fiber  ftKophtlMlaMS  orft  Stniau  sod  B«aiailea,**  Ar^vfir  OpK- 
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others  in  which  the  exophthalmos  is  absent^  and  probably  others,  agmin, 
in  which  both  these  phenomena  are  wanting* 

Again,  there  is  no  definite  relation  between  the  degrees  o£  severity 
characterizing  these  symptoms.  Sometimes  the  heart  is  most  tumultu- 
ous in  its  action,  the  goitre  large,  and  the  eyes  very  slightJy  prominent, 
or  the  eyeballs  may  protrude  to  the  utmost  and  the  goitre  be  small,  and 
the  heart  not  excessively  deranged^  and  so  on. 

But  though  these  three  phenomena  constitute  the  most  marked  feat* 
ures  of  the  disease,  there  are  others  which,  though  not  so  obvious  to 
others,  add  greatly  to  the  distress  of  the  patient.  Thus  there  are 
erally  cough,  nausea,  oedema  of  the  extremities,  increase  of  tem] 
ture,  profuse  sweating,  and  occasional  hsemorrhages  from  the  nos^ 
lungs,  or  bowels. 

The  emotional  excitability  I  have  always  found  increased,  sleep  U 
generally  disturbed  and  insuiBcient^  there  are  headache,  vertigo,  and 
noises  in  the  ears,  the  character  often  undergoes  a  marked  change,  and 
individuals  who  were  quiet  and  gentle  become  excited,  suspicious,  and 
irritable. 

Quite  recently  Dr.  Bulk  ley,'  of  this  city,  has  reported  two  cases  in 
which  there  was  urticaria, 

Anj^mia  is  generally  the  predominant  physical  condition,  and  with 
it  there  is  more  or  less  mental  weakness.  The  body  is  usually  much 
emaciated,  probably  in  part  from  defective  appetite  and  defective  i^ 
simiJative  power,  which  ordinarily  exist.  In  woman,  the  menstrual  dis- 
charge is  almost  always  either  entirely  suppressed  or  greatly  dimio- 
ished. 

It  rarely  happens  that  there  are  any  marked  disturbances  of  vi^a, 
and  the  movements  of  the  eyeball  do  not  appear  to  be  impeded.  Thf 
fundus  of  the  eye,  when  examined  with  the  ophthalmoscope,  is  gener* 
ally  found  to  be  normal  f  occasionally  there  are  venous  dilatation  and 
pulsation. 

For  the  following  history  of  a  case  of  exophthalmic  goitre,  and  lbs 
accompanymg  illustration  from  a  photograph,  I  am  indebted  to  l)r.  J. 
B.  Crawford,  of  Wilkesbarre,  Pa.  The  case  is  particularly  interesting 
from  the  fact  that  it  occurred  in  a  man,  was  remarkably  acute  in  char- 
acter, terminated  fatally,  and  that,  notwithstanding  the  excessive  action 
of  the  heart  during  life,  there  was  no  cardiac  hypei-trophy. 

''July  2,  1872.— Visited  Colonel  E.  B.  H.,  occupation,  lawyer,  fifty- 
three  years  of  age,  and  of  nervo-sanguine  temperament.  Has  been 
afflicted  with  muscular  rlieumatism  for  ten  years,  contracted  in  military 
service  in  Virginia,  in  1861  and  1862.  Has  been  engag-ed  in  activf 
business  until  within  the  past  two  weeks.  He  has  at  times  been  con- 
scious of  rapid  and  forcible  beating  of  the  heart,  increased  by  either 

^  '*Two  Cn«es  of  Exophthalmic  Goitre  assodated  with  Chronic  UrticarSa,**  Odta/i 
Jtmmal  of  Nerx'C^u*  atid  Mttdal  Biseate^  October,  1875,  p.  5 IS. 


Ml 


EXOPHTHALMIC  GOITRE. 


am 


physical  or  mental  effort.  Durin|r  tbe  past  two  months  thU  has  been 
steadily  increasing  in  severity.  He  has  had  nuich  pain  in  the  abdomen 
for  a  long  time.  Ifas  had  a  ttlight  cough  and  expectoration  for  more 
than  a  year. 

"  About  six  weeks  ago  he  first  observed  a  distinot  enlargement  of 
the  thyroid  glancL  He  remembered,  however,  that  during  the  past 
year  or  more,  he  has  had  difficulty  in  buttoning  his  shirt-collar. 

**  The  gland  is  now  two  and  a  half  inches  in  diameter,  and  very  prom- 
inent. He  has  marked  prominence  of  the  eyes,  giving  to  his  features  a 
staring,  wild  expression.  (Fig.  111.)  The  eyeballs  seem  projected  directly 
forward.  There  is  no  strabismus,  nor  perversion  of  sight*  The  eyelids 
are  scarcely  sufficiont  to  cover  the  eyebaUs^    Slight  oompresaioii  returns 


Ihe  eyes  to  their  nonnal  position  in  their  sockets  ;  but  upon  romoval  of 
pressure  they  aro  immediately  protruded  to  the  extent  of  their  former 
prominence.  The  lachrymal  secretion  is  as  free  ae  usual,  llie  action 
of  the  heart  is  exceedingly  violent^  its  beating  bfttng  distinctly  observa- 
bJe  by  the  movements  of  the  patieot*s  clothing,  and  numbering  123  per 
minute. 

"  Examination  by  percussion  and  with  the  stetbofoope  d»o3oMe  no 
symptoms  of  hypertrophy  nor  evidence  of  valvular  leston.  Area  of  pre* 
cordial  dollnoas  not  increased.  Distinct  Iwllows-murmur  is  heard  over 
the  loft  vontricle^^mvich  more  distinct  over  the  arch  of  ihe  aoKa  and 

IleU  oftTOtid.  Fine  venous  murmar  is  heard  over  both  thyroids,  and 
ditlliiot  arli^riii]  impulse  observed  over  abdominal  aortjt  cm  palpation. 
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Breathing  ia  vesicular,  respiration  twenty  per  minute.  The  skin  is  pate, 
the  face  becoming  flushed  whea  under  mental  excitement.  The  lips 
and  membrane  lining  the  mouth  exceedingly  pallid.  The  bo  web  are 
constipated.  The  patient  has  slept  very  little  during  the  past  four 
mouths.  He  appears  nenrous  and  agitated*  His  hands  are  exceedingly 
tremulous.  He  has  lately  found  it  dillioult  to  write  legibly  oc  to  even 
hold  a  pen« 

^  A  saline  cathartic  was  prescribed — one-sixtieth  grain  of  aconitij^ 
to  be  given  every  six  hours.     Diet  to  be  light  and  nutritious, 
mental  and  physical,  was  enjoined. 

*^3e/. — Patient  slept  several  hours  last  night.  Bowels  have  acted 
freely.     He  feels  better.     Pulse,  1^0  per  minute. 

**  5th, — Has  rested  well.     Pulse,  100.     Treatment  continued. 

"  7th. — Pulse,  90  per  minute.  Has  had  short  paroxysms  of  palpita* 
tion,  but  no  patn.  His  appetite  is  poor*  Treatment  continued,  with 
addition  of  citrate  of  iron  and  extract  of  gentian. 

"9^A. — Symptoms  unchanged.  Examination  of  urine  shows  its 
specific  gravity  to  be  1019,  and  strongly  acid.  A  few  small  tube-casts 
are  noticed.  Numerous  small  crystals  of  triple  phosphate^  quantity 
normal.  Aconitia  continued.  Elixir  pyro-phosphate  of  iron  and  cin- 
chona, one  drachm  before  each  meal. 

**  12th, — Has  slept  better.  Pulse,  95.  No  recurrence  of  palpitation. 
Appetite  better.  Protrusion  of  eyes  less  conspicuous.  Patient  rode 
out  a  short  distance  to-day. 

'*  15th, — ^Pulae,  100,     Condition  nearly  same  as  before.     Tempei 
ture,  98**  Fahr.     Exopbthalmia  less  marked.     Gradual  emaciation. 

"  nth, — Consultation  with  Dr.  C.  Washburn.  Patient's  condition 
iinehanged.     Treatment  continued. 

"  %Oih, — In  consultation  with  Drs.  Washburn  and  Rothrock,  it  was 
deotded  to  give  the  following:  IJ.  Spir.  ©th.  co.,  §  iv  ;  hydrocyanic 
aoid,  3  j.  M.  Sig,  A  teaspoonful  every  six  hours.  Aboxit  midnight, 
soon  after  taking  the  second  dose,  the  patient  became  delirious.  His 
son.  Dr.  O.  F.  Hkrvey,  who  was  with  him  at  the  time,  states  that  the 
patient^s  face  became  flushed,  his  head  hot,  his  feet  and  hands  cold*. 
The  pulse  rose  to  115  per  minute. 

**  Ice-water  was  applied  to  his  head,  and  hot  applications  to  his  ex- 
tremities. Delirium  continued  about  one  hour.  I  was  sent  for,  and 
ofdered  the  bjtt-preaoribed  medicine  to  be  discontinued.  Aconitia  to 
be  given  as  before,  with  elixir  valerianate  of  ammonia,  one  drachm« 
every  three  hours. 

"  21«l. — Patient  able  to  sit  up  and  walk  about  the  room.  Poise,  95. 
Appetite  improved. 

**  22dl — Symptoms  improved.     Pulse,  90,  i 

**31st — Patient  growing  weaker  ;  otherwise  but  little  changed.  My 
own  illhoalth  making  it  necessary  for  me  to  leave  town  for  a  while, 
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thi6  patient  is  left  in  care  of  Dr*  Wa&hbum  until  my  return*  Tlie  £ol» 
lowing  memoranda  were  made  by  him  : 

'*  August  1st, — ^Patient  alx»ut  the  same  aa  yestenlaj.  Resting  very 
poorly, 

"  $d. — Changed  treatment  from  aconite  to  digitalis. 

••6^ — ^Not  doing  well  jnder  treatment  with  digitalis.  Changed 
again  to  aconite.  Patient  la  directed  to  take  a  tablespoonful  of 
>y  in  a  wineglassful  of  milk  whenever  desired. 

'*  7M. — The  whiskey  haa  made  patient  feel  more  comfortable. 

^'  Qth, — No  marked  change.     Patient  seema  to  be  at  a  atand-$till« 

"11*-^. — Patient  very  much  emaciated  and  weaker  ;  ia  scarcely  able 
U>  expectorate  the  considerable  mucoua  aecietion  which  Acoumulatea 
nbout  the  trachea  and  throat 

"  13M. — Milk  and  whiskey  are  the  only  food  which  the  pattent*a 
itomaeh  will  retain  ;  to  be  ^ven  freely. 

•*15//i.— Returned  home  to-day,  and  again  took  charge  of  patient. 
Emaciation  has  increased.  Ho  is  much  weaker  tLan  when  I  last  saw 
him,  otherwise  but  little  changed.  He  takes  no  food  except  a  little 
milk  and  whiskey,  and  sleeps  very  Httle,  and  that,  he  says,  gives  him 
no  rest,  and  docs  not  refresh  him.  The  pulse  is  variable,  ranging  from 
90  to  100  per  minute. 

'*  lO^A. — Has  had  an  attack  of  severe  pain  in  the  left  side  of  cbest. 
Chloroform-liniment  to  be  applied.  One-sixtb  grain  of  sulphate  of 
morphia  to  be  given  every  three  hours  until  relieved. 

"17M. — Patient  feels  easier.     Debility  increaaedf 

^^20Ch.  10  A.  M. — Patient  has  great  difficulty  of  breathing  in  tha 
noambent  position.  Extremities  cold.  Pulse  imperceptible  at  tha 
wriat*     Died  at  1.30  p.  u* 

"22(/.  Post  nwtfm, — Rigor  mortis  well  marked.  The  eyeballs 
and  thyroid  gland  exhibit  but  little  of  their  former  prominenoe*  Lungt 
iMaHhy,  except  some  old  adhesions  on  loft  side  ;  a  modecate  amount  of 
iAwion  In  left  pleura ;  Uver  healthy  ;  gall-bladder  rerj  small ;  stom- 
achp  spleen,  and  iiiteatinea  healthy  ^  heart  healthy  in  aflpearanoe,  iom&' 
%phat  Mote  the  average  ftse,  valves  perft^;  aorta  greatly  enlarged 
through  its  whole  extent,  its  calibre  being  one  and  a  half  inch  in  di- 
ameter;  arteries  generally  enlarged  (or  dilated);  kidneys  moderately 
hypertrophicd,  and  much  congested ;  thyroid  gland  mudi  enlarged  and 
apparently  normal  in  texture.  General  emaciation  extreme.  Nerroua 
ayatem  not  examined.*' 

I  Causes. — Exophthalmic  goitre  ia  far  more  frequent  in  women  than 
in  men.    Of  the  eleven  cases  occurring  in  my  expenenoe^  all  were  ta 
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one.  Romberg  and  Hennock,'  of  twenty-seven  o&ses,  found  twenty- 
four  in  femnles,  and  Cheadle/  but  one  male  in  nine  cases. 

The  disease  is  more  frequent  between  the  a^es  of  twenty  and  forty 
than  at  any  other  period.  All  my  cases  were  within  these  liniits.  In- 
stances, however,  have  been  reported  occurring  both  in  younger  and 
older  persona.  Men  are  stated  by  Jaccoud  to  be  more  frequently  af- 
fected after  thirty  years  of  age,  and  women  under  this  age. 

Among  the  exciting  causes  mental  shock  is  probably  the  most  effi- 
cient. Four  of  my  oases  originated  from  this  influence.  It  has  been 
known  to  bo  developed  almost  instantaneously  by  powerful  emotional 
disturbance^ 

Dr.  Begbie  ■  has  reported  a  case  in  which  the  disease  was  ap- 
parently caused  by  a  wound  of  the  head,  and  Graefe  has  adduced  a  like 
example. 

Diagnosis. — There  is  not  much  danger  that  exophthalmic  goitre  will 
be  mistaken  for  any  other  affection  by  a  physician  familiar  with  its 
very  pronounced  characteristics.  The  excessive  action  of  the  hi»art,the 
enlargement  of  the  thyroid  gland,  the  prominence  of  the  eyeballs,  the 
ansemio  condition  of  the  system,  the  venous  murmurs,  all  go  to 
make  up  a  pathological  picture,  of  which  the  elements  are  sufficiently 
well  marked.  But  there  are  sometimes  cases  of  the  dbc^ase  met  with, 
in  which  some  of  the  phenomena  are  not  very  decidedly  shown,  and,  in 
these,  care  should  be  exercised  before  a  definite  opinion  is  pronounced. 
The  facts  that  there  are  not  the  physical  signs  of  organic  lesion  of  the 
heart,  notwithstanding  its  excessive  action,  that  the  swelling  of  the 
thyroid  communicates  a  peculiar  thrill  to  the  hand^  and  that  the  pro- 
trusion  of  the  eyeballs  is  on  both  sides  and  is  unaccompanied  with  dis- 
turbance of  vision,  will  even  in  doubtful  cases  serve  to  render  the  diag- 
nosis sure. 

Prognosis, — It  is  not  often  the  case  that  exophthalmic  goitre  proves 
fatal.  A  few  such  cases  are,  however,  on  record,  and  therefore  the 
prognosis,  even  as  regards  life  and  death,  should  be  somewhat  guarded. 
HcUtive  to  a  cure  being  effected,  there  is  still  more  uncert4iinty,  though 
I  am  inclined  to  think  that  with  proper  treatment  exophthalmic  goitre 
is  not  a  very  intractable  affection;  the  pi*ospect  of  a  mitigation  of  the 
severity  of  the  phenomena  may  be  reasonably  held  out  in  almost  every 
case.  Of  the  eleven  cases  occurring  in  my  experience,  four  were  per- 
manently cured,  and  six  more  or  less  completely  benefited.  One  only, 
a  young  lady  from  Astoria,  and  the  most  extreme  instance  of  the  dis 
ease  I  have  witnessed,  resisted  all  treatment. 

Morbid  Anatomy  and  Pathology. — Lesions  have  been  found  in  the 
brain,  the  spinal  cord,  and  the  sympathetic  nervous  system,  and  in  other 
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OIM0  there  have  been  no  appreciable  alterationa  discovered  in  anj  one 
of  these  centres.  Tlie  opinion  seems  to  prevail  that  the  seat  of  the  dis- 
ease is  in  the  sympathetic  nerve,  especially  the  cervical  portion,  and  sev- 
eral instances  in  which  this  part  of  the  nervous  system  was  the  seat 
of  morbid  process  have  been  reported  by  Traube  and  Recklinghausen,^ 
IVoiiaseau  and  F*eter/  Archibald,*  and  others. 

On  the  other  hand,  the  brain  and  spinal  cord  have  been  found  dis- 
eased in  several  cases.  In  one  reported  oy  Prael,  cerebral  eniboliara 
wag  the  lesion^  and  in  another  by  Geigel,*  although  tho  oervicai  aym- 
patbetio  was  the  seat  of  alteration,  the  upper  part  of  the  spinal  cord 
WB«  in  a  state  of  sclerosis. 

Again,  Paul,*  and  Foumier  and  Ollivier,*  have  given  the  details  of 
post<mortem  examinations  made  in  two  cases  of  the  disease  in  question, 
in  which  the  sympathctio  and  all  its  ganglia  were  in  a  normal  condi- 
tion. 

I  am  inclined  to  think  that  in  the  present  state  of  our  knowledge 
we  are  scarcely  warranted  in  locating  exophthalmic  goitre  in  the  ^m* 
pathetic  nervous  system,  and  that  we  are  justified  in  regarding  it  as  an 
affection  of  the  brain  and  medulla  oblongata.  I  base  this  opinion  not 
ao  mach  on  the  fact  that  there  have  been  cases  in  which  no  lesion  of 
the  sympathctio  has  been  found — ^though,  notwithstanding  our  imper* 
feet  means  of  research,  the  point  is  of  some  importance — as  on  the  na- 
ture of  the  s^-mptonia  which  characterize  the  disease.  The  disturbance 
of  cardiac  action,  the  cough,  nausea,  and  protrusion  of  the  eyeballs,  in- 
dioate  the  pneuroogastrio  nerves  as  the  organs  through  which  the  pbe* 
nomena  are  manifested,  and,  though  the  enlargement  of  the  thvroid 
gland  shows  vaso-motor  disturbance,  this  can  undoubtedly  bo  produced 
from  a  lesion  of  the  medulla  oblongata  as  well  as  from  one  of  the  s}-m- 
pathetic.  The  absence  of  pupillary  disturbance  is  one  of  the  strongest 
csrcitmatanoea  against  the  hypothesis  of  sympathctio  disorder. 

Vulpian'  has  fully  discussed  the  question  of  tho  anatomical  sub- 
stratum of  exophthalmic  guitre,  and  concludes  that  it  is  not  yet  shown 
that  this  is  to  be  found  in  the  sympathetic  nervous  system.  The  fad 
that  wo  cannot  produce  a  corresponding  affection  in  the  lower  animab 
by  iiritation  of  the  sympathetic  nerve,  is  strongly  agninst  the  corroof* 
IMWS  of  the  theory  under  notice* 

Many  have  held  the  opinion  thai  the  disease  ia  an  affection  pnina* 
rily  of  the  heart  and  tho  blood-forming  organs,  and  they  adduce  the 

[-anasmia  which  so  generally  exists  as  a  prominent  condition^  in 
rt  of  this  view.     I  was  at  one  time  disjHMed  to  aooept  this  as  the 
>  »  Oe«tt«<;tie  Ellnlk/'  1863.  >  Gm^tiU  ffditmwJalrt,  t»M. 

■  JSrr/iVMT  MTfltMA*  WM^entehrt/i,  IMS. 
•  OiMMtlt  BMom^iMf^  1867,  Aiid  (him  JVMKm^  1«<8. 
*  ^  Le^oM  tor  rkppareil  tavo-inotear,'*  PsHs,  18T0,  tooM  1L,  p^  Mt 
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most  reasonable  explanation  of  the  pathology  of  exopbtbalmic  goitre, 
but  more  thorough  consideration  has  served  to  convince  me  that  it  is 
not  tenable.  We  have,  in  fact,  no  evidence  to  show  that  either  chloro- 
sis or  aniemia  ever  produces  in  their  entirety  the  remarkable  phenom- 
ena characteristic  of  Graves's  disease  ;  on  the  contrary,  we  see  eveiy 
day  the  most  well-marked  examples  of  both  affections  without  either 
thyroid  hypertrophy  or  ocular  prominence, 

Keither  can  it  be  regarded  as  due  to  an  organic  affection  of  tb« 
heart.  It  is  true  that  sometimes  this  organ  is  found  to  be  the  seat  of 
structural  disease  in  cases  of  exophthalmic  goitre,  but  these  1esaoo»— 
generally  hypertrophy  and  mitral  insufficiency — are  themselves  rather 
the  results  than  the  cause,  and  moreover  they  are  not  such  as  could,  »o 
far  as  our  knowledge  extends,  produce  either  enlargement  o£  the  thy* 
roid  gland  or  protrusion  of  the  eyeballs. 

As  regards  the  morbid  anatomy  of  the  organs  which  are  the  seat  of 
the  more  prominent  symptoms  of  the  disease,  a  few  words  are  necessart 
in  addition  to  those  already  given  relative  to  the  heart. 

This  enlargement  of  the  thyroid  is  due  not  to  any  proliferation  of 
its  proper  tissue,  but  entirely  to  the  increased  quantity  of  blood  ent€^ 
iog  its  vessels  and  distending  it  as  water  distends  a  sponge.  The  ret* 
sels,  therefore,  are  always  found  enlarged  far  beyond  their  normaJ  di- 
mensions. 

The  prominence  of  the  eyeballs  has  been  supposed  to  re-sult  from 
vascular  turgescence  in  the  orbit,  to  an  increase  in  the  amount  of  UX 
which  this  cavity  nonnally  contains,  and  to  a  fatty  degeneration  of  the 
ocular  muscles  by  which  their  tone  is  destroyed,  and  the  eyeball  allowed 

to  protrude,     Tliese  causes  probably  contribute  to  the  productioool 

the  phenomenon.     Wo  must,  however,  add  another  still  more  ii>^^^^| 
tial,  and  that  is  the  contraction  of  Miiller's  orbito-ocular  muscle  by  wtilP 
action  the  eye  is  actively  thrust  forward. 

Treatment,— The  internal  medication  most  to  be  relied  on  in  my  «• 
pericnce  is  that  of  which  iron,  some  one  of  the  bromides — jcinc  prefera- 
bly— digitalis,  and  et^ot,  are  the  primary  features.  These  may  be  eoio* 
bined  as  in  the  following  formula:  IJ.  Ferri  pyrophosphatis,  xinci 
bromidi,  M  3  j  ;  digitalis  tinct.,  3  v  ;  ergot®  ext,  fl.,  3  iv  ;  M.  ft 
mist.  Dose,  a  teaspoonful  three  times  a  day.  In  addition  the  patient 
should  drink  a  glass  or  two  of  malt-liquor  every  day,  and  eat  plentifuUj 
of  animal  food. 

While  I  know  of  no  better  internal  medication  than  this,  I  hare  o^ 
casionally,  after  keeping  it  up  for  several  weeks,  changed  it  for  atryeb- 
nia  and  phosphorus — the  combination  of  extract  of  nux-Tomica  and 
phosphide  of  zinc,  recommended  on  page  64 — and  with  esoelleot  re- 
sults. 

But  this  is  by  no  means  all  or  even  perhaps  the  most  ImpoitaBt 
part  of  the  treatment.     The  primary  galvanic  current  is  undoubtedly 
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the  principal  agent  to  be  relied  on  for  the  euro  of  the  disease,  I  fifsi 
used  it  successfully  in  1865,  in  the  cases  of  two  sisters  subject  to  ex- 
opbthalmio  goitre  who  were  referred  to  me  for  treatment  by  Dr,  J.  W, 
Hichards.  The  beneficial  influence  over  all  the  symptoms  was  at  once 
perceived,  and  in  less  than  a  month  both  were  free  from  manifestations 
of  the  disease.  Since  then  I  have  not  treated  a  case  without  this 
remedy. 

The  intensity  of  the  current  should  be  as  great  as  the  patient  can 
bear  with  comfort.  This  is  the  best  rule  ;  any  other  basfd  on  the  num- 
ber of  cells  would  be  of  uncertain  import,  owing  to  the  exhaustion  which 
takes  place  through  use  of  the  battery.  One  pole — a  wet  sponge — should 
be  placed  on  the  nape  of  the  neck,  and  the  other  should  be  stroked 
down  the  skin  over  the  pneumogastrio— or  sympathetic  if  the  physician 
rftgards  this  nerve  as  the  seat  of  the  disease:  it  is  impossible  to  act  on 
the  one  without  at  the  same  time  affecting  the  other  to  an  equal  extent. 
This  should  be  done  daily  for  five  or  ten  minutes. 

It  is  well,  also,  to  pass  the  current  through  the  hypertrophic  thy- 
roid. 

Prof.  Roberts  Bartholow  *  has  recently  reported  three  rases  in  which 
tbe  primary  galvanic  current  was  used  with  success.  In  these  instances 
the  negative  pole  was  placed  on  the  epigastrium,  and  the  other  so  ap- 
plied as  to  include  the  cervical  sympathetic,  the  pncumogastric,  and 
cilio-spLnal  region,  witliin  the  circuit.  Each  tianc*  was  of  about  ten 
minutes'  duration,  and  amendment  was  noticed  from  the  first. 

In  six  raises  I  have  injected  the  fluid  extract  of  ergot  into  the  en- 
larged thyroidf  in  addition  to  giving  it  internally,  and  u^^ing  galvanism. 
In  all,  the  effect  in  reducing  the  size  of  the  tumor  was  wi-U  markinL 

the  first  two  cascfi  I  injected  only  twenty  minima,  in  one  dose  d;ii1y; 
lHlt«  in  the  others,  I  found  by  experience  the  :idvantAge  of  making 
multiple  injectionj*,  employing  fur  each  from  twenty  to  thirty  minims, 
Mid  puncturing  the  tumor  at  various  points. 

Vtfiooa  other  remedie8  have  Wen  proposed — iodine,  opium,  bydro- 
tberop«atics,  etc. — but,  although  then*  is  no  objection  to  their  use,  I 

8*lisfie«i  that  tlicy  slmuld    imt    bi-    I'inplovi'd    t»»    tin-    lu'^lect  of  the 

neftsorea  recummendiHl. 
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DISEASES  OF  THE  PERIPHERAL  NEEVOTJS 

SYSTEM. 


I  DO  not  propose  to  include  under  this  head  all  the  diseases  to  wkkfc 
the  several  nerves  of  the  body  are  liable.  Many  of  them  are  more  sp* 
propriately  considered  in  special  treatises  devoted  to  the  eye  and  etr, 
and  others  differ  merely  in  their  situation,  the  essential  conditioQ  beiog 
the  same.  Thus  any  nerve  of  the  body  may  be  paralyzed  from  injurr, 
a  disease,  or  from  some  contiguous  affection  capable  of  interfering  witb 
the  duo  performance  of  its  functions.  It  would  acaroely  be  neoeMiTy 
in  a  general  treatise  like  the  present  to  give  such  paralyses  sep* 
arate  consideration,  as  their  features  and  the  treatment  proper  etn 
be  sufficiently  pointed  out  under  the  head  of  a  typical  represent!* 
tive. 

Besides,  many  affections  which  are  often  regarded  as  being  located 
in  the  peripheral  nervous  system  are  really  central  in  situatioa.  Among 
these  are  various  maladies  characterized  by  paralysis,  spasm,  bypeisee- 
thesia,  and  ansusthesia,  whicJi  have  already  been  considered  as  cciitfil 
diseases. 

I  shall  divide  the  affections  of  the  peripheral  nervous  system  into 
two  g^upa  ;  those  which  are  characterized  by  recognizable  anatomical 
changes  in  the  nerves — Organic  Diseases  ;  and  those  in  which  such 
changes  are  not  discoverable — Functional  Diseases.  The  four  imme^* 
ately-  following  chapters  describe  known  pathological  conditiona,  aad 
therefore  organic  diseases  ;  the  others  relate  to  affections,  or  rath*! 
symptoms,  which  are  sometimes  the  results  of  structural  changes  in  th« 
nerves,  and  are  again  apparently  entirely  functional.  In  the  preieot 
state   of    our   knowledge   it   appears    to   be   impossible   to   be  mort 
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OH'  of  nerves  is,  as  Mitchell  *  ^tes,  scarcely  recognizjible 
by  clinical  obsenration*  My  experience  is  limited  entirely  to  a  study  of 
the  phenomena  exhibited  by  the  affection  artificially  produced^  and  in 
theae  investigationa  I  hare  followed  the  line  which  Mitchell  has  so 
thoroughly  pursued. 

If^  as  he  has  pointed  out,  a  nerve-tnmk  be  subjected  to  the  action 
of  intense  cold  80  a«  to  be  frozen,  the  period  of  congelation  is  iminedi- 
ately  followed  by  one  of  congestion,  the  result  of  the  paralysis  of  the 
Taao-rootor  nerves  of  the  part. 

Thus,  if  the  sciatic  nerve  of  a  rabbit,  for  instance,  be  exposed,  and, 
while  A  thin  sheet  of  India-rubber  protects  it  from  direct  contact,  the 
vapor  of  ether  or  of  rhigolene  be  thrown  upon  it  from  a  vaporizer,  the 
fanctioDs  of  the  parts  below — sensation  and  motion — are  abolished,  and 
remain  so  while  the  congelation  lasts. 

But  as  the  temperature  rises  a  new  set  of  phenomena  ensues.  The 
nerre  loses  its  whiteness,  and  becomes  pinkish,  or  even  red,  and  this 
gimdoally  disappears — without,  so  far  as  can  be  perceived,  the  animal 
sufFering  any  marked  inconvenience.  But,  if  the  operation  be  repeated, 
or  if  the  congelation  be  continued  for  a  long  time,  the  nerve  becomes 
permanently  discolored,  and  the  aniiiml  is  rendered  lame.  If  the  nerve 
be  examined  with  a  Ions,  such  for  instance  as  one  of  those  furnished 
with  Nachet*a  simple  dissecting  microscope,  the  vessels  are  seen  to  be 
enlarged  and  more  numerous  than  in  the  normal  condition,  and  minute 
extravasations  coming  from  the  over-distended  vessels  are  seen  between 

fibres* 

man,  though  we  oumot  observe  the  anatomical  changes,  wo  are 
to  study,  subjectively,  with  fullness  and  exactneaa,  the  symptoms 
are  due  to  neural  congestion. 

Ifitohell,*  in  reference  to  this  pointy  aays  :  *'I  have  repeatedly  chilled 
or  frocen  the  ulnar  nerve  in  myself  with  ice  or  ice*and*salt.  The  first 
oflisci  is  to  cause  intense  aching  pain,  which,  although  most  severe  in 
the  little  finger,  the  outsido  of  the  third  finger,  and  the  ulnar  palm,  is 
also  felt  in  the  whole  hand,  and  especially  on  the  bark  of  the  hand  at 
ibe  space  between  the  metacarpal  bones  of  the  thumb  antl  forefingw* 
Tbe  pain  ratljcr  suddenly  ceases  at  a  certain  stuge  of  freezing,  and  for  a 
OMNiieBt  the  hand  feels  natural.  Then  the  ulnar  distribution  in  the  hand 
begina  to  be  numb,  and  this  increases  till  all  sensibility  is  Inst — touch, 
pain,  and  the  thermal  sense  disappearing  in  tnm»  Last  of  all,  motility, 
vfaioh  very  rarely  is  slightly  affeeted,  teaaeiis  by  degreee  and  U  loet  alto- 

*  *'  Injuria  of  Kcnrcs  «nd  ibrir  Cuowqtieoces,**  FhlUdelpbis,  1672,  p.  <^ 

•  C^  #11.,  p.  (9. 
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gether.  Soon  after  the  part  grows  numb,  the  therroouieter  rises  sJowiy, 
sense  of  heat  is  felt  In  the  ulnar  palm,  and  this  region  in  my  own  case 
sweats  exceasively.  At  the  same  time  the  ulnar  nerve  at  the  elliow 
grows  very  excitable,  and  the  least  tap  on  the  nerve  causes  slight  piunia 
the  third  and  fourth  fingers,  and  sudden  flexion  of  the  first  phakn^s 
of  all  the  fingej^  save  the  first,  as  well  as  adductbn  of  the  thumb. 

•'  The  average  rise  of  the  thermometer  in  moderate  chilling  which 
does  not  annihilate  sensation,  and  leaves  motion  but  slightly  impaired, 
is  2°  Fahr.  In  more  complete  freezing  it  is  in  my  case  from  3°  tu  4* 
Fahr. 

"  The  symptoms  which  follow  the  thaw  are,  as  I  believe,  due  chieflj 
to  congestion.  The  nerve  remains  sore  at  the  elbow  and  eren 
tance  below  and  above  it,  while  the  brachial  plexus  may  becoms 
(Waller),  and,  as  the  tbuwiiig  occurs,  the  heart  maybe  eofe^blodaod 
syncope  threaten  (Waller),  or  vertigo  occur,  as  I  have  felt  in  my  own 
case.  The  terminal  distribution  of  the  nerve  suffers,  after  severe  frcef" 
ing,  for  hours  or  days  ;  the  soreness  of  surface,  numbness,  prickling,  tad 
partial  loss  of  power  may  continue,  together  with  a  certaia  fullnesft 
which  is  felt,  and  which  makes  itself  visible  to  the  eye.  Even  i/wr 
slight  freezing  there  may  remain  for  hours  certain  uncomfortable  mo- 
sations,  which  scarcely  admit  of  distinct  description.  In  one  infftaiii*f 
these  symptoms  endured  for  eleven  days,  according  to  WaDer,  and  in 
my  own  case  they  usually  lasted  from  ten  to  fourteen  days.'' 

I  have  several  times,  with  tho  view  of  studying  the  resulting  plifr- 
nomena,  frozen  my  left  ulnar  nerve  by  throwing  upon  the  skin  over  it, 
where  most  superficial,  the  vapor  of  ether*  I  have  not,  however,  been 
able  to  add  much  to  the  account  of  the  symptoms  given  by  MitohelL 
By  means  of  Lombard's  instrument  I  have  observed  the  rise  of  tomp^T*- 
ture  spoken  of  by  Mitchell,  but  have,  I  think,  ascertained  that  in  tlw? 
very  beginning  of  the  operation  the  temperature  is  slightly  dcjcrtssed, 
and  that  it  is  not  till  the  freezing  process  is  well  advanced  that  t^« 
temperature  rises. 

Congestion  is  probably  the  condition  present  in  many  cases  of  pain 
in  nerves,  which  usually  pass  for  neuralgia.  This  is,  1  think,  espodaHv 
apt  to  be  the  case  when  with  the  pain  there  is  either  clonic  spasm  or 
paralysis  of  certain  rauBoles  supplied  by  the  affected  nerve,  or  both 
these  phenomena.  It  is  also  doubtless  the  primary  condition  of  n^a- 
ritis. 
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Symptomik — When  the  affected  nerve  is  superficial  it  may  be  tish  aa 
a  bard  cord  under  the  skin,  pressure  upon  which  causes  an  aggraTation 
of  the  pain  of  which  it  is  always  the  seat.  The  skin  over  it  is  generally 
red,  showing,  therefore,  the  course  of  the  nerve* 

If  the  nerve  b  &  compound  one,  the  parts  to  which  it  is  distributed 
are  the  seat  of  symptoms  resulting  from  the  disturbance  of  physiologi- 
cal function.  There  is  pain,  and  there  is  either  spasm  or  paralysis,  or 
both.  The  jmin  in  the  nerve- trunk,  as  well  as  that  in  the  parts  which 
it  supplies,  is  increased  at  night,  and  there  may  be  sympatbetio  pains  in 
other  and  distant  parts  of  the  body.  As  the  morbid  process  advances, 
the  taetUe  sensibility  in  the  parts  of  dIstributioD  beoome  less,  and  after 
a  time  may  be  entirely  aboUflhed,  but  the  perceptiofi  of  pain  is  not 
lost. 

Reflex  excitability  and  electric  contractility  are  diminislied  from  the 
first  or  almost  from  the  first,  and  the  muscles  supplied  by  tli9  serve  un* 
dergo  atrophy  unless  the  diiease  soon  tubstdes.  The  tcmporature  of 
tJ)Q  parts  to  which  the  nerve  is  distribiited  is  tnereased  3^  or  4°  Fahr. 

H  the  inflamed  nerve  is  only  sensory  in  function,  is,  for  instance, 
the  ophthalmio  branch  of  the  fifth,  the  manifestations  are  mainly  as  re* 
gmrds  sensibility,  although  even  here  motility,  as  shown  by  the  ooottr- 
rence  of  clonic  spasms  in  the  face,  is  reflectively  disturbed. 

In  cases  of  iullammation  of  motor  nerves,  spasm  and  paralysis  are 
the  chief  symptoms,  the  l&tter  being  the  permanent  condition  should 
the  functions  of  the  nerve  not  be  restored. 

The  skin  covering  the  parts  supplied  by  the  diseased  nerre  Is  often 
llie  aeai  of  an  erythematous  or  buUoos  affection. 

In  one  of  Mitchell^s  cases  there  was  sadden  oedema  developed  within 
three  days,  and  a  week  later  neural  arthritis.  ^ 

It  is  rarely  the  case  that  aoute  neuritis  ends  in  complete  resolution* 
Mitobell  never  observed  a  case  of  the  kind.  Jaecoud,  however,  speaks 
of  it  as  terminating  either  by  compl(*te  cure,  that  is  to  say  by  a  cessa- 
tion of  the  pain  and  return  of  the  noraal  functions  of  the  nerve^  or  by 
tite  supervention  of  permanrnt  anawthetia  or  paralysis,  or  hoth^  accord- 
ing to  the  function  of  the  afTeoted  nerve. 

The  paralysis  not  infrequently  met  with  as  a  rnnve.jtirnce  of  Umg- 
eontinued  exposure  to  cold  is  probably  the  result  of  n*.  iit  iti^.  Ducheuno  ' 
eo  regards  it.  Several  cases  of  the  kind  have  come  under  my  notice, 
and  the  majority  have  been  in  the  radial,  the  ulnar,  and  the  posterior 
circumflex  nerves.  The  symptoms  were  similar  to  those  just  detatlrd, 
ezoept  that  there  was  little  or  no  pain.  Indeed,  in  non-traumatio  acute 
« **  l>f  r41.  ctrisatloa  k»oalls4ei"  PkrU,  1871.  p.  <9t. 
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neuritis  the  presence  of  these  pains  is  quite  an  exceptional  circumsl 
whereas,  in  the  secondary  form  of  the  disease  resulting  from  trauraai 
pain  is  a  prominent  characteristic* 

Causes. — Acute  neuritis  is  not  often  met  with  as  an  idiopathic 
tion.  Generally,  it  is  caused  hy  wounds  or  injuries,  or,  aa  in  * 
mentioned  by  Jlitchell,  by  the  extension  of  cancerous  ulceration. 
It  appears,  however,  sometimes  to  be  very  difficult  to  excite  even,  by 
extensive  injuries,  or  by  exposure  to  the  action  of  the  atmosphere  or 
other  extraneous  agents,  I  have  repeatedly  seen  the  trunks  of  larg» 
nervea  exposed  and  subjected  to  irritations  of  various  kinds,  both  ia 
man  and  in  the  lower  animals,  without  the  supervention  of  Deoritii, 
It  is,  however,  on  the  other  hand,  common  enough  as  a  consequence  oi 
wounds,  especially  of  those  of  a  lacerated  character  inflicted  on  nerve- 
trunks.  The  terminal  branches  of  nerves  do  not  appear  to  be  so  readily 
affected.  As  we  have  seen,  it  may  result  from  cold  ;  it  is  also  prodaoMl 
by  exudations  from  the  tissues  through  which  the  nerve  passes,  and,  at 
Leudet  *  has  shown,  by  the  inhalation  of  carbonic  oxide. 

Diagnosis. — *Froni  neuralgia  it  is  distinguished  by  the  history  of  the 
case,  where  traumatism  is  a  feature,  by  the  facts  that  the  iemperattin 
of  the  parts  supplied  by  the  affected  nerve  is  always  elevated,  wbicb 
b  not  the  case  in  neuralgia,  by  the  persistence  of  the  pain,  and  by  the 
circumstance  that,  except  in  traumatic  acute  neuritis,  the  pain  is  not 
excessive.  The  occurrence  of  paralysis,  spasm,  or  an^estbesia,  or  aD  of 
these  symptoms  in  neuritis,  and  their  absence  in  neuralgia,  will  also 
servo  to  distingtiish  the  one  disease  from  the  other. 

From  cerebral  or  spinal  disease  acute  neuritis  is  readily  diagnoiti* 
cated  by  the  absence  of  central  symptoms  and  by  the  restricted  limits 
of  the  morbid  phenomena. 

Prognosis. — The  prognosis  in  cases  of  idiopathic  acute  neuritb  is 
not  unfavorable  j  the  disease  may  be  entirely  dissipated,  leaving  the  func- 
tions of  the  nerve  slightly,  if  at  all,  impaired.  Sometimes,  however, 
and  especially  in  traumatic  cases,  the  tendency  is  to  the  continuance  of 
the  morbid  process  in  a  chronic  form  to  the  point  of  producing  profound 
lesions  of  the  nerve-tissue.  Or,  as  Mitchell  saj^s,  it  may  be  the  prime 
factor  in  the  production  of  neuralgia,  causalgia,  joint-disease^  aod  local 
palsies. 

Morbid  Anatomy  and  PatMogy. — ^The  lesion  generally  involveaat 
once  both  the  neurilemma  and  the  proper  nerve-elements.  The  veeseli 
are  enlarged,  and  often  extravasations  take  place.  The  conneeti?e 
tissue  is  increased  in  amount,  and  an  exudation  of  serous  or  sero-fibri" 
nous  fluid,  with  a  tendency  to  coagulation,  is  formed.  The  tissues  in 
the  immediate  vicinity  of  the  inflamed  nerve  participate  more  or  lesi 
in  the  morbid  action. 

'  "  Rechcrches  Biir  lea  troubles  dca  nerfs  p^rJph^rique  snrUrat  dc*  roso-moCeun  cofr 
i^eutifs  i  Taiipbyxio  par  la  raptia*  do  eharbofit"  Archives  Ghdralea  dt  MUttim^  ld6&. 
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If  resolution  results,  these  products  ar«  absorbed^  and  the  nerve 
regains  its  normal  condition ;  U^  however,  suppuration  ensuc8|  little 
abscesses  form  within  the  sheath  of  tho  nerve,  or  between  its  fibres; 
these  latter  become  completely  disorganized  through  granular  degenem- 
tion,  and  eventually  constitute  an  amorphous  mass  of  oil -globules  and 
dibrU  contained  within  the  neural  sheath. 

The  pathology  of  neuritis,  like  that  of  other  diseases,  is  to  be  stud- 
ied from  the  stand-point  of  the  normal  physiology  of  the  healthy 
nerve — and  there  is  little  to  add  to  the  remarks  already  made  under 
the  head  of  symptoms.  The  fact  should  be  bonie  in  mind  that  irrita- 
tions applied  to  a  nerve-centre  or  a  nerve-trunk  are  more  acutely  felt  at 
the  points  of  distribution  of  the  nerve  than  at  the  seat  of  the  irritation* 
Of  course,  in  accordance  with  a  well  known  law,  irritations  made  to  a 
motor  or  compound  nervc-trunk  cause  spasms  in  tlie  muscles  to  which 
the  nerve  is  distributed.  The  first  stages  of  inflammatroo  constitute  an 
Irritative  process.  Hence  the  clonic  contractions  which  are  present  in 
the  early  periods  of  the  affection.  But,  as  the  morbid  action  proceeds, 
the  irritability  and  conductivity  of  the  nerve  become  abolished,  aod 
therefore  the  clonic  spasms  cease,  and  voluntary  power  in  tho  musolta 
■applied  by  the  diseased  nerve  is  lost. 

TrsatOldQt. — Mitchell,  in  the  only  case  of  acute  neuritis  of  which  he 
had  the  control  from  the  beginning,  enveloped  the  arm  from  above 
the  wound  to  the  finger-ends  in  bladders  of  ice  and  water  \  the  limb 
was  elevated  above  the  body,  and  one  twenty-fifth  of  a  grain  of  sul* 
phate  of  atropia,  combined  with  oneK|uarter  grain  of  sulphate  of  mor- 
phia, was  given  in  solution  every  four  hours  or  oftener  if  needed. 

Jacooud  recommends  leeches,  and  even  cups  over  the  course  of  the 
nerve.  The  latter  must  certainly  cause  suffering,  and  Mitchell  states 
that  even  leeching,  though  sometimes  beneficial,  causes  groat  pain,  and 
that  the  leech-bites  are  prone  to  inflame. 

In  the  cases  of  acute  neuritis  resulting  from  cold  which  have  been 
under  my  charge  I  have  obtained  decided  benefit  from  tho  UM  of  the 
primary  galvanic  current  of  great  intensity,  the  application  being  made 
through  wet  sponges  drawn  over  tho  skin  covering  the  adccted  nerve* 
Two  applications,  each  lasting  half  an  hour,  should  be  made.  £Uch  one 
is  followed  by  a  diminution  of  the  pain  and  numbness,  and  a  lessening 
of  the  spasms  of  tho  muscles. 

At  the  same  time  I  have  employed  deep  injections  of  sulphate  of 
morphui  combined  with  suffideni  sulphate  of  atropia  to  counteract  its 
unpleasant  effects — one-fdnrtb  grain  of  the  morphia  with  tho  one* 
siatieth  of  atropia  being  about  the  dosea  to  begin  with.  Two  injections 
should  bo  made  daily.  1  endeavor  to  touch  tho  nerve  with  the  point  of 
the  syringe,  or,  failing  that,  to  come  as  near  to  it  as  possible. 

The  good  effects  of  this  treatment  are  generally  very  evident,  and 
a  cta^  is  ordinarily  aocomplished  in  at  most  a  woeku 
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In  two  cases  of  inflammation  of  the  radial  nerve,  apparently 
ing  from  long-continued  exposure  to  cold  and  dampness,  which  bavo 
recently  been  under  my  care,  I  have  applied  the  actual  cautery  along 
the  whole  course  of  the  inflamed  portion  of  the  nerves.  The  effect 
was  an  arrest  of  the  pain,  the  numbness,  and  the  muscular  8[>usmji»j  anJ 
the  continual  relief  of  all  the  symptoms  by  the  subsequent  injectiofift  of 
morphia  and  atropia  for  two  or  three  days.  In  both  of  these  casca  the 
tract  of  the  inflamed  nen'e  was  marked  by  cutaneous  redness. 

After  the  disaj)poarance  of  the  acute  symptoras,  if  .my  ana?dthf»ia 
or  paralysis  remains,  it  is  to  be  treated  with  the  induced  or  primary 
current,  as  may  seem  most  advantageous  by  actual  experiment.  I  am 
inclined  to  think  that  both  currents  ithould  be  used,  the  primary  unin- 
terrupted  for  tliu  relief  of  the  amesthma  and  ftu*  improviJig^  the  cod- 
dactivity  of  the  nerve,  and  the  induced  to  the  muscles  for  the  re^tom- 
tiotJ  of  their  irritability.  At  the  same  time,  passive  motions,  frictioas 
with  h.iir-glov^es,  and  applications  of  hot  water,  are  beneKciaU 

It  must  not  be  forgotten  that  in  the  early  stages,  and  all  through 
the  active  period  of  the  disease,  alsolute  rest  must  be  as  nearly  as  pos- 
sible secured.  Every  muscular  contraction  of  a  limb  oontainlng  an 
inflamed  nerve  causes  intense  suffering,  and  can  scarcely  fail  to  ^fp^ 
vate  the  disease. 

Constitutional  treatment  beyond  such  as  may  be  necessary  to  mab- 
taiQ  or  increase  the  tone  of  the  system  is  not  ordinarily  required. 


CHAPTER  III. 
antoyTC  yEVBiTis— neural  sclerosis^nsural  atbopitf. 

Chronic  neuritis  may  result  from  an  attack  of  acute  neuritis; 
central  disease — either  of  the  brain  or  spinal  cord,  or  it  may  have  an 
idiopathic  origin. 

SymptoHlS. — The  s^^nptoms  vary  in  accordance  vdth  the  physiolo* 
gical  character  of  the  affected  nerve.  If  a  compound  nerve  is  the  seat 
of  the  lesion^  the  phenomena  are  in  the  main  anEBsthesia,  paralysis,  and 
muscular  atrophy*  If  a  sensory  nerve  is  the  one  involved,  ansQstJiesta, 
and  perhaps  nain,  is  the  most  prominent  symptom,  li  a  jxert^  of 
special  sense  is  affected,  there  is  disturbance  of  the  function  o(  the 
nerve  as  regards  the  related  sense,  and  this  may  be  eitlier  of  the  char 
acter  of  hypenesthesia,  aniesthesia,  or  both.  If  the  diseased  nerve  iJ 
purely  motor  in  function,  then  the  results  are  motor  paralysis  and  mm* 
oular  atrophy. 

We  have  already  had  to  consider  to  some  extent  the  sderoaifl  aod 
atrophy  of  spiual  nerves  in  connection  with  certain  diaeaaea  whxm 
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pninary  aeat  is  in  the  spinal  cord.  But  such  nervefl  may  be  the  seat 
of  the  lesion  in  qut^stion  and  may  give  rise  to  symptoms  similar  in  some 
respects  to  those  due  to  disease  of  that  part  of  the  cord  with  which 
they  are  in  anatomical  and  physiological  relation. 

Disturbances  of  sensibility,  visually  of  the  nature  of  aniesthcsia 
rather  than  bypertesthesia  and  paralysis  of  motion  strictly  limited  to 
the  muscles  to  which  the  affected  n^rre  is  distributed,  are  the  first 
symptoms*  These  become  more  distinctly  marked  as  the  lesion  ad- 
ranees  in  its  course,  and  eventually  reach  a  full  state  of  development. 
The  electric  contractility  of  the  muscles  begins  to  diminish  early  in  the 
course  of  the  disease,  and  reflex  excitability  is  also  lessened. 

Secondary  neuritis,  when  resulting  from  spinal  lesion,  may  a0ect 
either  the  anterior  or  posterior  root  singly  of  one  or  more  nerves.  In 
such  cases  the  eccentric  disturbances  are  ooimeoted  with  motion  or  sen* 
sibility,  as  the  case  may  be. 

Chronic  neuritis  afTecting  a  sensory  nerve  is  not  in  general  charac- 
terized by  very  acute  pain,  and  this  is  accompanied  by  antestbesia  of 
the  parts  to  which  tlie  nerve  is  distributed.  As  the  disease  advances 
the  pain  becomes  less,  and  the  anaesthesia  correspondingly  increases* 
The  reflex  excitability  of  the  muscles  to  which  the  nerve  is  distributed 
is  diminished  for  the  reason  that  sensory  impressions  are  not  transmit- 
ted in  full  force  along  the  trunk  of  the  affected  nerve,  and  hence  are  not 
promptly,  if  at  all,  converted  into  motor  impulses.  Keuntis  as  afTect* 
ing  the  nerves  of  special  sense  does  not  come  within  the  scope  of  this 


When  a  purely  motor  nerve,  as  the  facial,  is  the  seat  of  tlmunc 
neuritis,  the  phenomena  observed  relate  exclusively  to  motion.  In  the 
early  stage  there  is  probably  clonic  spasm  in  Uie  muscles  supplied  by 
the  nerve,  but  ere  long  paralysis  takes  its  ptace^ — atrophy  and  rigidity 
of  the  muscles  soon  follow.  Electric  contractility  and  reflex  excita* 
biltty  are  early  impaired,  the  latter  on  account  of  the  paralysis  of  the 
aiilAcles,  and  not  from  any  retardation  of  the  passage  of  sensory  im- 
pressions— which  of  course  do  not  travel  through  a  motor  nerve — to  tho 
central  organ. 

Chronic  neuritis  often  exhibits  a  tendency  to  ascend  and  to  involve 
mora  oentral  trunks  in  the  inflammatory  process,  Mitchell  speaks  of 
thb  as  a  oonst4int  result. 

OanSBft. — Tlie  most  oommon  causes  of  chronio  neuritis  are  the 
mettitm  form  of  the  disease  and  lesions  of  those  parts  of  the  central 
HMTOoa  system  from  which  the  affected  nerves  are  derived.  It  also 
rvsults  when  from  any  cause  whatever  the  peripheral  organs  to  which 
Ibe  nerres  are  tUstribnted  are  prevented  performing  their  normal  func- 


Chronic  neuritis  may  originate  primarily  from  wounds  and  injuries 
without  necessarily  being  preoeded  by  an  acute  att:ick« 
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Cold  may  be  a  factor  in  its  causation,  and,  in  conjunction  with  damp, 
probably  produces  most  of  the  idiopathic  caaes. 

Syphilis,  undoubtedly,  may  give  rise  to  chronic  neuritis.  I  am  quite 
sure  that  several  cases  having  this  origin  have  been  under  my  car©^ 
and  the  fact  is  admitted  by  Lagneau,'  Buzzard,'  and  others. 

DiafpiOSlS. — Chronic  neuritis  ia  distinguished  from  progressive  ma- 
cular atrophy  mainly  by  the  circumstance  that  the  paralysis  precede! 
the  atrophy^  the  latter  being  a  secondary  condition,  while  in  progree- 
sive  muscular  atrophy  it  is  the  primary  essential  phenomena.  The  prw* 
cnce  of  pain,  the  absence  of  fibrillary  contractions,  the  impairment  of 
the  electric  contractility,  and  the  existence  of  anse^thesia,  will  further 
serve  to  make  the  diagnosis  exact.  Moreover,  the  clinical  history 
ca.nnot  fail  to  add  to  the  distinctive  features  of  the  two  affections. 

From  neuralgia  it  is  diagnosticated  by  symptcms  and  oharacterit* 
tics  to  which  attention  has  been  drawn  in  the  immediately  precedbg 
chapter, 

Prognosia, — Mitchell  regards  the  prognosis  of  chronic  or  sabftcute 
neuritis  as  grave  in  proportion  to  the  length  of  nerve  involved,  and  th* 
extent  to  which  the  morbid  process  has  traveled  in  a  central  direction. 
His  opimon  is  based  rather  upon  the  traumatic  variety  of  the  diseaM 
than  the  idiopathic.  To  the  opinion  expressed  by  him  I  would  add  that 
the  chronic  neuritis  which  results  from  central  lesions  is  particularlj 
hopeless.    That  due  to  syphilis  is  not  generally  unamenable  to  treatment 

Morbid  Anatomy  and  Patliulogy. — The  process  which  characteriiei 
chronic  neuritis  is  not  essentially  dilTerent  from  that  which  marks  chiooia 
inflammatory  action  in  the  white  tissue  of  the  spinal  cord.  It  coosiBtj 
in  a  hyperplasia  of  the  neuroglia  and  a  contemporaneous  atrophy  of  the 
nerve-tubes.  Tlie  white  substance  of  Schwann  undergoes  fattv  d 
eration,  and  the  nerve-tubes  remain  as  dense  fibrous  cords.  The 
bid  action,  therefore,  takes  on  the  features  of  sclerosis,  even  to  the  pro- 
duction of  the  characteristic  gray  coloration. 

The  main  points  in  the  pathology  of  the  aflFection  have  already 
mentioned,  and  need  not,  therefore,  be  again  considered. 

Treatment. — Except  in  the  chronic  neuritis  duo  to  syphilitic  i 
tion  there  is  not  much  to  do  in  the  way  of  internal  medication,  la 
this  form  the  iodide  of  potassium,  given  in  gradually-increasing  dotes, 
as  previously  recommended  for  chronic  basilar  meningitis  of  like  origin, 
ia  necessary,  and  will  often,  if  the  disease  has  not  advanced  too  &r, 
effect  a  cure.  In  all  fonna  the  primary  galvanic  current,  of  as  great  a 
degree  of  intensity  as  the  patient  can  bear,  should  be  applied  to  tbfi 
cutaneous  surface  over  the  affected  nerve.  The  conducting  power  p( 
the  skin  should  be  increased  by  wetting  it,  and  the  electrodes  should  b« 
wet  sponges.     If  the  nerve  is  so  situated  as  not  to  be  acted  upoo  di- 

^  '*Makdi€a  ayphilitiqucs  du  lystfeme  nenreox,"  P«ris,  1860,  p.  210,  HMf, 
»  *'  Clinical  As^pects  of  Syphilitic  Nerve  Affections/*  London,  1874,  p.  tl. 
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reotly,  tlie  current  iliouUl  be  so  applied  as  to  nffect  it  secondarily.  For 
infltanoe,  the  third  nerve  may  be  subjected  to  the  galv&nio  stimulus 
hy  one  pole  being  placed  over  the  closed  eye,  and  the  other  on  the 
nape  of  the  neck.  The  same  process  answers  for  the  optic,  fourth,  and 
aixth  nerves.  Care  should  be  t^ken  to  use  a  current,  in  such  cases,  ol 
low  tension;  and,  in  all  applications  of  the  primary  current  to  the  face, 
this  caution  should  be  remembered. 

For  the  paralyzed  muscles,  the  procedure  recommended  in  the  pre- 
vious chapter  of  using  either  the  galvanic  or  faradaio  cmrent,  or  botb| 
as  the  case  may  appear  to  demand,  is  equally  applicable  to  chronio 
neuritis. 

Hypodermic  injeetious  of  str}*chuta  are  useful.  The  initial  doee 
nay  be  about  one  twenty-fourth  of  a  grain,  and  this  may  be  gradually 
inoreaaed.  The  injection  should  be  made  at  a  point  as  near  to  the 
aflecied  nerve  as  may  be  possible  and  proper. 
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The  nerves,  like  the  brain  and  spina!  cord,  are  subject  to  morbid 
growths  ;  bat  very  little  is  known  of  them  either  clinically  or  anatomi- 
eally.  Gummy  tumors,  syphilitic  in  ori^o,  and  giving  rise  to  symp- 
toms not  essentially  different  from  those  just  described  as  characterii- 
tng  chronic  neuritis,  are  known  to  escist.  The  following  case  fxom  Btt£« 
lard  *  was  probably  one  of  the  kind  in  question: 

**A  laborer,  aged  thirty-one,  applied  in  February,  18T3,  with  paral- 
ysia  of  the  right  lower  extremity  of  two  and  a  half  years*  standing. 
The  limb  was  greatly  wasted,  and  the  foot  could  not  be  moved  at  all. 
It  seemed  that  on  getting  up  one  morning  he  found  his  foot  useless. 
No  pain  had  preceded  or  followed  the  attack,  and  he  had  not  been  ilL 
Excitability  to  the  induced  current  was  lost  in  all  the  muscles  below 
the  knee,  and  very  much  diminished  in  the  muscles  at  the  back  of  the 
thigh,  while  it  remained  good  in  those  on  the  anterior  aspect  of  the 
thigh,  in  which  also  he  retained  voluntary  power.  The  sensibility  of 
the  skin  in  parts  corresponding  to  the  paralyzed  muscles  was  greatly 
dimi Dished,  There  was  no  increased  excitability  to  the  intermitted 
eonstant  current,  llie  seat  of  paralysis  corresponded  completely  with 
Uie  distribution  of  the  great  sciatic  nerve,  Tliere  was  no  iro^iairmeiit 
ol  the  functions  of  the  bladder,  nor  of  the  other  leg.  It  appeared  evi- 
dent that  there  was  a  lesion  of  the  sciatic  nenre  alooe.  Although  he 
poatiively  denied  any  syphilitic  infection,  the  existence  of  a  very  ugly- 

1  C^W/.,  (k  Hi. 
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looking  sore  on  the  right  leg  (suggestive  of  a  g:uaimatoiis  ulceration] 
which  he  had  had  for  three  months,  made  it  likely  that  there  had  & 
been  a  gumma  of  tho  sciatic  nerve,  and  he  was  accordingly  ordcr*jd 
iodide  and  mercury.     Under  this  treatment  the  8or©  rapidly  be-aJed,  h* 
gained  a  certain  amount  of  power  in  the  leg,  and  he  described  hini»ci( 
as  feeling  more  than  usually  well  in  hia  general  health,  but  m  April 
ceased  to  attend,  so  that  I  am  unable  to  give  the  sequel  of  his 

Virchow/  while  admitting  that  the  nerves  may  be  the  se&t  of 
my  tumors,  declares  that  those  most  frequently  affected  are  tho  opti 
the  olfactory,  the  third,  fourth,  fifth,  and  sixth.     He  refers  to 
cited  by  Zambaco,  in  which  the  crural  was  apparently  the  scat  of  ft 
gummy  tumor. 

Besides  the  gummy  tumor,  nerves  are  subject  to  oancerout  iimiOK% 
to  myxomata,  and  to  various  forms  of  neuromata,  among  which  the  pais- 
ful  tubercule  is  specially  to  be  mentioned.  These  latter  are  amalli  tad 
generally  situated  just  under  tho  skin. 

The  treatment  of  neurotic  tumors  is  not  medical  except  for  ihott 
which  are  of  syphilitic  origin.  For  these  the  iodide  of  potaaaiuiii  and 
mercury  are  the  remedies  which  are  indicated.  All  others  require  «1- 
cislon. 


CHAPTER  V. 

2F  SURAL    PARALYSIS. 


FACIAL    PARALYSIS, 

Paralysis  of  the  facial  nerve  has  already  been  considered  aa  a 
torn  of  several  central  lesions,  but  it  may  exist  as  an  a^ectton  of 
gether  peripheral  origin.  As  such,  it  is  often  known  as  BeU'*s  panJ 
sis,  on  account  of  its  real  nature  ha\'ing  been  first  clearly  pointed  out 
by  Sir  Charles  Bell.  The  nerve  in  question,  the  facial  or  portio  don 
of  the  seventh  pair,  was  formerly  regarded  as  one  of  sensationy  and, 
in  accordance  with  this  view,  was  often  divided  for  neuralgia.  TV 
experiments  of  Bell  and  Magendie  established  the  fact  of  its  being  cd* 
tirely  a  ner\'e  of  motion. 

Symptoms. — The  facial  nerve  is  distributed  to  nearly  every 
of  the  face.     Its  paralysis  therefore  causes  such  decided  changpe 
pression  as  to  be  readily  recognizable.     The  most  marked  i  " 
and  one  which  is  of  importance  in  the  diagnosis,  is  the  iniil  cl 

the  eye  of  the  aitcctcd  side.     This  is  due  to  the  fact  that  the  orbicukris 
palpebrarum  has  lost  its  contractile  power,  while  the  levator  palpebnt 
superiorjs,  not  supplied  by  the  facial,  but  by  the  third  nerve,  is  not  ptf» 
alyzed,  and  keeps  the  upper  lid  elevated.     In  consequence  of  Hxti  coo 
'  "  Fatholo^e  dtn  tumeur?/*  French  ediilan,  tome  ii.,  ParU,  I86«,  |k.  AU, 
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ditioii,  the  ©ye  la  constantly  exposed  to  the  action  of  the  attnosphcre, 
and  to  contact  with  extraaeous  substances.  The  patient  cannot  wink, 
and  thus  the  tears,  not  being  distributed  over  the  surface  of  the  evebaJl 
or  carried  off  by  the  nasal  duct — the  tenaor  tarsi  also  belnj^  paralyzed 
— ^run  over  the  lower  lid,  and  scald  the  cheek.  From  this  inability  to 
wink,  dnst  and  other  small  particles  of  matter  are  not  removed,  and 
hence  considerable  irritation  is  produced.  Exposure  to  strong-  light  or 
to  wind  adds  to  the  inconvenience.  Comparative  comfort  may  be  ob- 
tained by  the  patient  frequently  closing-  the  eye  with  the  fingijr,  or  by 
keeping  the  lids  together  with  a  piece  of  adhesive  plaster. 

The  next  most  prominent  group  of  symptoms  is  due  to  the  loss  of 
power  in  one  lateral  half  of  the  orbicularis  oris.  As  a  consequenodi 
the  patient  cannot  purse  up  the  mouth  on  that  side,  aa  in  the  act  of 
whistling  or  spitting.  From  this  loss  of  tonicity  the  saliva  is  not  re- 
tained on  the  affected  side  of  the  mouth,  but  runs  out  over  the  lip,  to 
the  groat  annoyance  of  the  patient. 

l^e  muacles  of  mastication,  the  masseter,  temporal,  and  external 
and  internal  pterygoid,  are  supplied  by  the  third  branch  of  llie  fifth 
pair  of  nerves,  and  henoe  the  ability  to  chew  is  not  impaired.  The 
bttooinator,  the  function  of  which,  in  conjunction  with  the  tongue,  is  to 
press  the  alimentary  bolus  against  the  jaws,  and  thus  keep  it  submitted 
to  their  action,  is  supplied  by  the  facial,  and  hence  its  ofBco  is  not  per- 
formed. The  food  consequently  accumulates  between  the  jaws  and  the 
cheek,  and  it  must  be  continually  removed  by  the  finger. 

The  muscles  which  expand  the  face,  aa  in  the  action  of  laughing  or 
amilingf  are  supplied  by  the  facial,  and  their  paralysis  destroys  the  nor* 
mal  equilibrium,  and  hence  the  face  is  drawn  toward  the  sound  aideu 
This  loss  of  antagonism  is  most  evident  when  the  patient  ojiena  Jiia 
moath,  and  particularly  when  he  laughs  or  smiles,  for  the  paralyzed 
muacles,  the  zygomatici,  and  the  risoriua,  are  incapable  of  responding 
to  the  emotion,  while  those  on  the  sound  side  contract  vigorously. 

The  paralysis  of  the  occipito-frontalia  and  of  the  corrugator  auper- 
ciiii  prevents  the  raising  of  the  eyebrows,  or  frowning^  and  obliterates 

wiinkles  from  the  brow.  As  Romberg  remarks,  there  is  no  better 
letio  for  elderly  ladies  than  facial  parulvKis  ('*  fCir  altc  Fraunn  kein 
wtrksameres  Cosmeticum  existirt "). 

Among  other  symptoms,  it  is  noticed  that  the  ala  nasi  is  depreasedi 
end  does  not  expend  es  air  is  drawn  in  through  the  nostril,  and  that 
the  articulation,  eepeoblly  of  words  containing  labials,  is  very  indis- 

^^■The  expression  of  one  side  of  the  face  is  therefore  destroyed;  it  k 
^PPeonplete  blank,  inoapable  of  responding  to  any  emotion,  and  unable 
Bio  esieoiite  those  movements  whieh  in  the  normal  condition  are  per^ 

formed  by  its  muscles. 
M        Sook  are  the  obvious  and  superficial  symptoms  of  an  ordinary  attack 
■  53 
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of  unikteral  facial  paralysis.  For  the  full  understandings  of  other  no* 
portant  phenomena,  a  few  words  in  relation  to  the  anatomy  and  phrsi- 
ology  of  the  nerve  are  necessary. 

The  facial  ner\'e  takes  its  origin  from  the  posterior  border  of  the 
pons  VaroUt  and  the  lateral  tract  of  the  medulla  oblongata.  Some  of 
its  fibres  of  origin  may  be  traced  to  the  floor  of  the  fourth  ventriicle^ 
and  even  to  the  lateral  columns  of  the  spinal  cord.  A  knowledge  o(  its 
course  and  connections  enables  us  to  determine  with  a  good  d(^  of  ac^ 
curacy  the  seat  of  the  lesion  by  which  it  is  paralyzed,  and  tbua  we  hare 
an  important  element  in  making  a  prognosis. 

From  its  point  of  apparent  origiu  the  facial  passes  forward  nod  out- 
ward, resting  on  the  crus  cerebelli,  and  leaves  the  cranial  cavity  hj 
entering  the  internal  auditory  meatus  with  the  auditory  nerve.  It  next 
enters  the  aqucductus  Fallopii,  and,  passing  through  its  whole  lengtli, 
makes  its  exit  from  the  skull  by  the  stylo^mastoid  foramen;  while  id 
the  aqueductus  Fallopii  it  gives  off  three  branches,  the  two  superficia] 
petrosal  nerves,  and  the  chorda  tympani.  The  great  superficial  petn> 
sal  passes  to  Meckel's  ganglion,  and  through  this  supplies  the  levator 
palati  and  the  azygos  uvulae  muscles ;  the  small  superficial  petrosal— 
regarded  by  some  as  a  branch  of  the  glosso-pharyngeal,  though  oowr 
municating  with  the  facial — runs  to  the  otic  ganglion  which  sup 
the  tensor-palati  and  tensor-tyrapani  muscles,  and  also,  accordii 
Bernard,  presides  over  the  secretion  of  the  parotid  gland,  through 
auric ulo 'temporal  nerve;  the  chorda  tympani  goes  to  join  the  gustal 
branch  of  the  fifth,  and  is  in  part  distributed  with  this  to  the  tongae, 
but  another  portion  of  its  fibres  enters  the  submaxillary  ganglion  wUicli 
presides  over  the  function  of  the  submaxillary  gland. 

With  this  brief  restimi  of  the  anatomical  and  physiological  points 
of  the  facial  nerve,  we  are  prepared  to  study  other  symptoms  to  which 
[  have  not  as  yet  alluded;  for,  in  the  account  given,  1  have  simply  con- 
sidered  the  phenomena  of  facial  paralysis  when  the  lesion  is  situated  on 
the  distal  side  of  the  stylo-raastoid  foramen.  But  the  nerve  may  be 
affected  farther  back,  and,  though  in  such  a  case  we  have  the  sytnptpoa 
already  described,  there  are  others  which  vary  according  to  the 
the  disease. 

Thus,  if  the  morbid  process  is  in  action  above  the  origin  of  Xbr 
chorda  tympani,  but  below  that  of  the  petrosal  nerves,  the  patient  will 
experience  a  diminution  but  not  a  complete  abolition  of  the  sense  of 
taste  upon  the  corresponding  side  of  the  tongue.  Tliis  fact  led  to  Ibe 
supposition  that  the  chorda  tympani  was  a  sensitive  nerve,  but  the  ei- 
perimenta  of  Bernard  and  others  have  clearly  shown  that  it  is  Ml  effer* 
ent  nerve,  conveying  influence  from  the  brain,  not  to  it.  One  of  itt 
u.ctLoa:»  is  to  increase  the  flow  of  submaxillary  saliva.  In  addttioci,  is 
supplies  the  liugualis  muscle,  and  probably  erects  the  papillae  of  tikft 
tongue,  :ind  modifies  the  circulation  of  this  organ.     When,  tbetefoiTii 
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le«ion  of  the  facial  exists  above  the  origiD  of  the  chorda  tympani,  the 
sense  of  taste  on  that  aide  is  lessened  because  the  dryness  of  the  mouth 
presents  the  ready  solution  of  the  sapid  substance.  Tlie  difficulty  is 
augmented  through  the  non-erection  of  the  papilhe,  and  perhaps,  also, 
by  the  change  which  has  ensued  in  the  circutation.  This  diminution  of 
the  sense  of  taate  therefore  shows  that  the  lesion  is  seated  on  the  cen- 
tral side  of  the  origin  of  the  chorda  tympani  nenre. 

Agaiu^  if  the  lesion  be  situated  behind  the  gangliform  enlarge 
inent,  from  which  the  petrosal  nerves  ariaei  but  anterior  to  the  mratua 
iutenius,  we  have,  of  course,  all  the  symptoms  mcntiancd,  and  In  addi- 
tion those  due  to  paralysis  of  the  petrosal.  One  of  them  is  the  depres- 
sion of  the  palatine  arch  on  the  affected  side  ;  it  hangs  lower  than  the 
opposite  one,  and  its  edge  id  nearly  straight  instead  of  curved,  Thia 
condition  results  from  paralysis  of  the  levator-palati  muscle,  which,  M 
we  have  seen,  is  supplied  by  the  groat  petrosal  through  MeckePs  gan- 
glion. One  of  the  two  little  muscles  of  the  uvula  being  powerless,  the 
other  draws  the  uvula  into  a  bow  shape,  with  the  concavity  toward  the 
sound  side.  The  uvula  and  the  velum  are  also  pulled  en  matst  toward 
the  sound  side  by  the  action  of  the  tensor  palatl,  the  other  being  para- 
lysed Uirough  the  implication  of  the  small  petrosal  nerve.  The  eounoo 
tloD  of  the  small  petrosal  through  the  otio  ganglion  with  the  parotid 
gland  causes  a  diuiinutlon  of  the  secretion  of  this  gland  when  the  lesion 
of  the  facial  is  in  the  situation  described. 

Aouteoesa  of  hearing  on  the  paralyzed  side  is  sometimes  observed. 
This  is  accounted  for  by  Landouzy/  on  the  ground  of  the  paralysis  of 
the  tensor-tympsni  muscle,  which,  as  we  have  seen,  is  supplied  by  the 
otic  ganglion,  but  Brown-S^quard  attributes  it  to  hyper»»thesia  of  the 
acoustic  nerve  from  vaso-motor  spasm. 

This  last  category  of  symptoms,  therefore,  indicates  the  seat  of  the 
lesion  to  be  at  or  behind  the  gangliform  enlargement, 

AVben  the  lesion  is  within  the  cranium,  we  have  all  the  symptoiBS 
mentioned,  but  they  arc  complicated  with  others  indicative  of  deraiigi»> 
ments  of  other  nerves,  or  of  cerebral  disease.  These  have  already  been 
OOOfiidered  under  other  heads. 

In  the  fort«gr>ing  account  of  facial  pajalysls,  the  unilstoml  form, 
which  is  by  far  the  most  common,  has  alone  been  considert*d,  but  both 
nerves  may  bo  paralyjeed,  producing  what  b  called  double  facial  paraly^ 
mSf  or  facial  diplegia.  The  condition  has  been  well  described^  among 
others,  by  Wachsmuth,'  and  by  Pierreson,'  the  latter  of  whom  has  ool- 
Isoled  twenty -eight  oases  as  the  basis  of  his  memoir.  Doth  sides  inajr 
b«  paralysed  simultaneously,  in  which  instance  the  disease  is  probably 
osntral,  or  one  may  follow  the  other*     In  either  ossoi  the  face  presents 

>  **  D«  ralUnlioa  Ae  ronle  dfttii  It  psraltite  facial^,**  OoBtfU  MMieak,  Paria,  IU\ 

•  «*  ITsbsr  pft>gres«irQ  Bulb«r-P*raljri^  uml  iiU  Dipl«eU  fiMblii,'*  Doipal,  ]$S4. 

•  •*!)•  la  dipl««i«  tkciaie,'*  Ar^^m  OUSratH  Uid^$u,  Ao6t,  1M7,  p.  1S9. 
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&  complete  want  of  expression,  and  the  gymptoms  previously  mentic 
are  duplicated  in  full.  Two  excellent  representations  of  the 
are  given  in  the  report  of  a  case  by  Mr.  AVright/  Only  one  case  has 
come  under  my  observation.  It  was  of  long  standing  and  incurable; 
I  lost  sight  of  the  patient  before  I  could  have  his  photograph  ta^en. 

Causes. — Cold  is  a  prominent  cause  of  facial  paralysis.  It  is  most 
apt  to  induce  that  form  of  the  disease  in  which  the  lesion  is  extomal  to 
the  temporal  bone.  Exposure  to  intense  cold,  especially  when  the  wind 
was  blowing,  has  caused  several  oases  in  my  experience.  The  paticot 
has  gone  to  bed  feeling  pretty  well,  and  has  awakened  with  one  side  of 
the  face  paralyzed. 

Rheumatic  inflammation,  occurring  in  the  course  of  tho  nerve,  may 
also  induce  facial  paralysis,  as  may  likewise  tumors  of  the  parotid  gland, 
or  other  cause  capable  of  making  pressure  on  the  nerve.  1  have  seen 
several  cases  which  had  resulted  from  sleeping  with  the  closed  band 
under  the  face;  and  it  may  occur  in  new-born  children,  as  the  result  dt 
pressure  by  the  forceps.  Wounds  and  injuries  of  other  kinds  may,  of 
course,  produce  it. 

Within  the  temporal  bone,  facial  paralysis  may  result  from  tumors, 
from  periostitis,  from  caries  of  the  petrous  portion  of  the  temponi 
bone,  from  disease  of  the  middle  ear,  from  haemorrhage  into  the  aque- 
ductus  Fallopii,  and  from  fractures  of  the  temporal  bone. 

Within  the  cranium  it  may  be  caused  by  disease  of  the  pons  Va- 
rolii, or  of  the  medulla  oblongata,  by  atrophy  of  the  nerve,  by  tumors, 
and  as  the  consequence  of  injury.  These  latter  do  not,  however,  de- 
mand our  notice,  as  they  have  already  been  considered  in  other  conneo 
tions. 

Diagnosis. — Facial  paralysis  is  distinguished  from  glosso-labio-Iaryn- 
geal  paralysis,  by  the  facts  that  in  the  latter  the  symptoms  aH'ect  onJr 
the  lower  part  of  the  face,  and  that  they  are  accompanied  by  paralysis 
of  the  tongue  and  of  the  muscles  of  deglutition.  From  the  facial  pa* 
ralysis  of  hemiplegia  it  is  diagnosticated  by  the  marked  circomstaoee 
that,  in  the  latter  disorder,  the  patient  can  close  the  eye,  while  in  ths 
former  it  remains  wide  open.  There  are  no  other  affections  with  which 
facial  paralysis  can  be  confounded,  if  the  slightest  attention  be  c^ren 
to  its  symptoms. 

Prognosis, — The  prognosis  varies  according  to  the  se;iL  nua  tin- 
cause  of  the  lesion,  and  the  duration  of  the  paralysis.  If  this  latter  is 
due  to  cerebral  or  intra-cranial  lesion,  or  to  disease  existing  within  the 
aqucductus  Fallopii,  the  prospect  of  cure  is  remote.  But,  if  the  lesion 
exists  outside  of  the  skull,  and  is  capable  of  removal,  or  if  th©  paralysis 
be  tho  result  of  exposure  to  cold,  or  subjection  to  pressure,  and  if  the 
electric  contractility  of  the  muscles  be  not  destroyed,  the  case^  under 
suitable  treatment,  will  probably  tenninate  favorably.  By  kectrk 
'  "  Notes  of  A  Case  of  Doable  Fackl  Talay,"  BriiUh  M^ieatJomrtud,  1809,  p,  ISL 
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contractility,  I  do  not  mean  the  ability  to  respond  to  the  excitation  of 
the  induced  current,  for  this  li  lost  at  an  early  period  in  the  majority 
of  CMes,  but  to  contract  upon  the  application  of  as  strong  a  piim&ry 
oarrent  as  can  with  safety  be  applied  to  the  face. 

lo  deep-seated  lesions,  if  a  clinical  history  of  syphilis  can  be  made 
out,  tho  prognosis  becomes  more  favorable. 

If  the  afTection  has  lasted  a  long  time,  and  if  coutruciiuns  of  the 
paralyzed  muscles  from  atrophy  have  taken  place,  the  probability  of 
reoovery  is  very  slight,  even  if  there  is  some  glimmering  of  eleotro- 
eottiractility. 

Morbid  Anatomy  and  Pathology.— When  facial  paralysis  results 
from  cold,  it  may  bo  from  consoc|uent  neuritis,  or  from  inllatnmation 
ercited  in  contiguous  parts.  In  the  latter  case  lymph  is  eiTused  and 
pressure  is  exerted  upon  the  neni^e.  Most  of  the  other  causes  act  by 
tbe  pressure  they  make  on  the  nerve,  and,  though,  as  in  the  caoe  of 
sleeping  with  the  list  under  the  face,  the  action  may  not  bo  long  con* 
ti&ued,  the  consequence  is  very  lasting.  The  efTecta  of  pressure  upon 
a  nerve  are  experienced  when  we  sit  too  long  in  one  position,  so  aa  to 
compress  the  sciatic  nGr\*e,  or  when  ponoQa  go  to  aleep  with  one  arm 
thfown  over  the  back  of  the  chair  on  which  they  are  sitting.  Tlio  axil> 
Imry  plexua  is  compressed,  and  paralysiis,  more  or  kss  complete,  of  the 
nnncles  supplied  by  it,  is  the  result*  SeveTal  such  casc«  have  oome 
tmder  my  observation,  and  the  resulting  paralysis  ia  generally  most  dif- 
ficult to  remove. 

The  fact  that  in  tho  afltection  now  under  notice  the  orbicularis  pal* 
pebrarum  is  paralyzed,  while  in  facial  paralysis,  symptomatio  of  cere- 
bral diaease,  such  as  hfcmorrhage,  it  escapes,  is  to  be  explained  by  the 
ciitmmstance  that  in  the  latter  disease  all  tlio  fibres  of  origin  of  the 
ner%'e  are  not  involved,  while  in  the  former  tho  whole  trunk  of  tho 
nerve  ia  subjected  to  the  morbid  proceaa,  and  hence  all  the  muadsfl 
which  it  supplies  are  paralysed. 

Traatment.— The  indications  are  :  to  remove  the  cause  if  posaiblo  ; 
to  put  the  nerve  under  tho  best  possible  conditions  for  regaining  ila 
lost  power;  and  to  preseno  tho  organic  integrity  and  irritability  of  the 
mnades  till  this  can  take  place.     When  there  is  reason  to  suspect  the 

>«tiat«oce  of  a  syphilitic  taint,  and  the  growth  of  exostoses  of  ayphi* 
title  cbaracter  in  the  aqucduotus  Fallopii,  the  io<iide  of  potassium  with 
tito  bichloride  of  mercury  should  be  given,  acconling  to  the  formula  om 
p»gc  308.  In  several  cases  I  have  succeeded  in  effecting  cures  by  this 
Ilraatmcnt,  conjoined  with  electricity,  when  the  latter  by  itself  had  pru* 
chioed  no  improvement,  or  the  iodide  may  be  given  alone  in  gradually^ 
ioereaaing  doses,  as  recommended  for  chronic  basilar  mcningitia. 
For  the  restoration  of  the  nerve-function,  we  can  do  little  beyond 
securing  healthy  nutrition  of  tlie  general  system,  by  the  use  of  proper 
hygiene  and  tonirs.     Atnong  the  latter,  strychnia  is  especially  usefuL 
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It  should  be  employed  persistently  and  in  gradaally  increasmg  dos^ 
till  some  evidence  of  its  physiological  action  is  obtained.  For  this 
p!irpos6  I  make  vL^e  of  a  solution  of  the  sulphate  of  gtrychsia  m  the 
proportion  of  one  grain  to  the  ounce  of  water,  Erery  ten  minims  of 
such  a  solution  contain  ^g  of  a  grain  of  the  medicine.  Generally  I 
begin  with  ten  minims  of  this  solution  three  times  a  day  for  the  fiml 
day  ;  the  next  day  eleven  minims  are  given  ihne  tiniest ;  tbi^  next 
twelve,  and  «o  on,  till  the  patient  experience-j*  a  seUhatioD  of  cramp  or 
rigidity  in  the  legs,  or  in  muscles  of  the  hack  of  the  neck  or  of  the 
jaw.  Usually  the  cramp  is  first  felt  in  the  ealve^s  of  the  legs.  The 
further  administration  is  now  stopped,  and,  if  necessary,  on  the  fol* 
lowing  day  the  solution  is  given  as  before,  in  doses  of  ten  minima  ami 
the  doses  are  again  run  up  to  the  extent  of  producing  the  nmsiular 
cramp.  As  illustrative  of  the  action  of  this  method,  I  cite  thi*  fuUuw- 
ing  case  from  my  note-book.  It  is  one  of  twenty-eight  otben  in 
which  the  practice  referred  to  was  adopted. 

Miss  S.,  in  coming  from  Newark  to  New  York,  on  the  evening  of 
January  5,  1878,  opened  the  car  window  over  the  seat  on  which  abc 
aat.  She  experienced  no  inconvenience  till  the  following  morning, 
when  on  awaking  she  foimd  that  the  left  side  of  the  face  was  pa^ 
alyzed.  (.)»i  tho  Tth  she  came  under  my  observation.  PZxaminatloii 
showed  that  not  only  were  all  the  muscles  of  the  face  supplied  by  tbc 
facial  nerve  paralyzed,  but  that  there  was  a  diminution  of  the  senile  of 
taste  on  the  si  le  of  the  tongue  corresponding  to  the  paralyzed  side  of 
the  face,  that  the  left  palatine  arch  was  straightor  and  lower  than  the 
right,  and  that  the  uvula  was  concave  toward  the  paralyzed  side, 
while  this  organ  and  the  velum  were  drawn  over  toward  the  eoond 
side.  These  phenomena  indicated  that  the  lofion  or  morbid  proem 
was  situated  behind  the  gangliforra  enlargement. 

I  at  once  began  the  administration  of  the  strychnia,  according  ta 
the  formula  just  given,  placed  the  hook  (to  be  more  specifically  men- 
tioncd  directly)  in  the  angle  of  the  mouth  on  the  left  side,  and  ad^iiied 
the  use  of  the  faradaic  current  for  a  few  minutes  every  alternate  day. 
On  the  tenth  day,  while  taking  the  ^  grain  of  the  strychnia,  she  fell 
a  little  rigidity  of  the  muscles  of  the  calves  of  the  legs.  It  w»8  19 
slight,  however,  that  T  advised  the  continuance  of  the  incn  ^  "  >*»&. 
But  eveo  now  the  improvement  was  evident.     She  could  *  i  i-te 

of  the  affected  side,  elevate  and  corrugate  the  brows,  and  slightly  re- 
tract the  angle  of  (he  mouth.  When  she  laughed,  however,  the  right 
angle  of  the  month  was  retracted  much  farther  than  the  left. 

But  soon  after  taking  the  third  dose  of  twenty-one  minima  on 
the  following  day,  she  experienced  vexy  decided  crampH  in  both 
legs,  which,  however,  passed  off  in  less  than  half  an  hour.  On 
the  next  morning  I  saw  her»  llie  action  of  the  facial  muscles  wus 
so  far  as  T  could  see^  equal  on  both  sides.     There  was  no  relapse.* 

•  "  On  an  IraproTeJ  Method  of  Treating  Facial  Pamlysla,"  St.  Louis  Clinical  B<e^ 
Mar,  1878. 
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liare  never  found  blisters  or  liouneots  to  be  of  the  slightest  aer- 
rice. 

The  third  indication  is  to  be  met  by  passive  exorcise^  such  as  can  be 
produced  bj  pinching  and  kneading  the  muscles,  and,  above  all,  by  the 
persistent  use  of  electricity.  Without  this  latter  agent  facial  paralysis 
cannot  be  cured. 

If  the  induced  current  will  cauae  the  muscles  to  contract,  it  should 
be  employed.  One  pole  is  placed  over  the  nerve  at  Its  exit  from  tho 
stylo-mastotd  foramen,  and  the  muscles  of  the  paral}T:ed  side  are  sep- 
arately excited  by  the  other.  A  9^ance  should  last  about  fifteen  min- 
utes, and  should  be  repeated  every  alternate  day,  or  cx^ry  day  in  bad 
cas«& 

If  the  induced  current  will  not  cause  contraotionp,  the  primary  in* 
t«rrupted  current  should  be  used  for  the  purpose.  Care  should  be  taken 
not  to  employ  a  current  of  too  great  a  degree  of  intensity,  as  sorioua 
consequences  have  restdted  to  the  vision  by  neglect  of  this  precaution. 
As  B  nile,  fifteen  Smee's  cells  will  be  sufficient  ;  but,  if  the  current  be 
passed  through  a  column  of  water  before  it  reaches  the  fac«*,  a  larger 
number  of  cells  may  be  used  v^ith  safety.  Means  must  be  taken  to  in- 
terrupt  the  current,  as  contractions  are  only  produced  when  the  circuit 
ia  closed  and  opened.  When  the  primary  current  hna  bocn  employed 
for  A  few  weeks,  it  will  generally  be  found  that  the  induced  will  cause 
the  muscles  to  contract,  in  which  case  it  should  be  substituti*d. 

The  first  muscle  to  recover  power  is  usually  the  orbicidaris  palpe- 
brarum, but  several  weeks,  and  sometimes  months,  arc  requisite  to 
bring  about  a  complete  cure. 

Afl  an  additional  measure,  which  is  serviceable  in  restoring  the 
muscles  of  the  mouth,  the  use  of  a  very  simple  apparatus  calculated  to 
relax  them  i^  to  be  recommended.  It  consists  of  a  hook  made  of  hani 
rubber  or  whalebone,  or  some  other  suitable  substance,  which  is  caught 
into  the  angle  of  the  mouth  on  the  paralyzed  side,  and  then  attached 
to  the  oorresponding  ear  by  means  of  an  elastic  band.  The  first  to  uae 
such  an  appliance,  so  far  as  my  knowledge  extends,  was  Dr.  William 
Detmold,*  of  this  city,  who,  in  an  old  case  of  facial  paralysis,  obtained 
great  benefit  from  its  application.  His  apparatus  consisted  of  a  piece 
of  lilver  wire  bent  into  a  hook  at  one  end,  for  the  angle  of  the  maatb^ 
and  then  bent  again  at  the  other  cnd^  and  carried  over  the  top  of  tbo 
OAT  aomewbat  after  the  manner  of  a  pair  of  sportarlc*.  Tbo  cJasUo 
band,  auch  as  is  used  to  keep  letters  tos^ether,  Is,  T  rliitiT.  nn  improve- 
ment. 

TARAtTSIS    OF  THK   THIHD    XERVE— MuTOll    Oi.  I  U. 

Symptoms. — The  motor-oeuli  n«?rve  which  suppliea  the  upf»er  cyeUd, 
the  supt*nor,  inferior,  and  interna]  recti  muscles,  the  inferior  oblique,  and 
•  "  Fadtl  PunlTtb  treated  hj  a  New  Method,"  >««  Ywk  IMuml  /imnml.  May.  \$n. 
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indireotly,  through  the  oplithalmic  ganglion, 
iog  fibres  of  the  iris,  has  already  beea  considered  in  its  oontral  patholo- 
gical relations.  It  is,  howover,  the  scat  of  peripheral  disease,  either 
intrinsic  or  as  a  consequence  of  lesion  of  the  contiguous  tissues.  When 
the  trunk  of  the  nerve  is  the  seat  of  disease  or  subjected  to  pressure,  the 
symptoms  consist  of  ptosis  or  a  drooping  of  the  npper  eyelid,  external 
strabismus  from  the  action  of  the  uncompensated  external  rectus  mus- 
cle, and  dilatation  of  the  pupil  from  the  uncompensated  actioa  of  the 
dilator  pupilaris  muscle. 

The  patient,  tbereforej  presents  a  remarkable  appearance.  The  up* 
per  eyelid  hangs  down  over  the  cornea,  almost  but  not  quite,  in  extreme 
cases  touching  the  lower  lid  ;  the  eyeball  is  turned  outward,  and,  fnnn 
the  destruction  of  the  parallelism  of  the  axes,  double  vbion  is  produced 
and  the  pupil  is  more  or  less  widely  dilated  and  insensible  to  the  stima' 
lus  of  light. 

The  external  rectus  and  the  superior  oblique  of  all  the  extrinsic 
muscles  of  the  eyeball  remain  utiparalyzed,  but  as  all  the  antagonixi&g 
muscles  are  powerless,  they  are  in  a  state  of  tonic  contraction,  and  the 
mobility  of  the  eye  is  hence  destroyed. 

Generally,  however,  in  peripheral  paralysis  of  the  thtrd  nerve,  the 
muscles  most  frequently  affected  are  the  levator  palpebixe  superiortf^ 
or  the  interual  rectus,  or  both  ;  and  the  branches  supplying  these  partf 
are  therefore  alone  involved. 

Cases  of  the  kind  are  not  uncommon.  An  luterestiitg  case  came 
under  my  observation  not  long  since  in  consultation  with  Drs,  T.  B* 
Sterling  and  T,  C,  Fimiell.  Recovery  took  place  under  suitable  tre«t* 
ment,  but,  some  six  months  afterward,  the  patient,  a  boy,  about  twetre 
years  old,  was  brought  to  me  by  his  mother  on  account  of  a  recurrence. 
A  cur©  was  again  easily  effected.  In  this  case  the  disease  was  appar- 
ently the  result  of  reflex  action  from  the  stomach.  The  regulation  of 
the  diet,  the  internal  use  of  strychnia,  and  the  application  of  the  fais- 
daic  current  to  the  closed  eye  in  both  instances  relieved  the  condition 
in  a  couple  of  weeks. 

Causes — Peripheral  paralysis  of  the  third  nerve  may  be  induood  bj 
syphilitic  or  other  tumors  compressing  the  nerve,  by  rheumatic  exuda- 
tions along  its  course  acting  in  like  manner,  by  blows  upon  the  eyebftll, 
or  by  other  injuries  ;  by  currents  of  cold  air  blowing  upon  the  eye,  or 
by  reflex  irritations,  such  as  indigestible  food  or  worms  in  the  aliment* 
ary  canal.     The  two  latter  are  especially  active  causes  in  children. 

Diagnosis. — From  central  disease  peripheral  paralysis  of  the  motor 
oculi  nerve  is  readily  distinguished  by  the  absence  of  '*h«ad-syinp 
toms." 

Prognosis, — ^This  depends  very  much  upon  the  cause.  If  the  paral- 
ysis results  from  pressure  it  will  continue  so  long  as  the  factor  rematiu 
in  operation.     Syphilitic  tumors  are  more  readily  removed  by  ooQstitu- 
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tionai  treatment  than  any  others.  These  ktter  may,  however,  in  some 
?aseS|  bo  gotten  rid  of  by  surgical  operation.  Whew  the  affcotioo  ia 
induced  by  wounds  or  Injuries,  recovery  is  probable  uiileas  the  structure 
of  the  nerve  has  been  seriously  impaired.  When  it  is  caused  by  cold, 
rheuraatic  exudations,  or  reflex  irritations,  recovery  is  the  rule, 

Tlie  Morbid  Anatomy  and  Pathology  scarcely  call  for  any  additional 
remarks  ;  and  the  Treatment  is  to  bo  conducted  upon  the  same  princi- 
ples aa  those  laid  down  fur  facial  paralysis.  It  is,  however,  worthy  of 
special  mention  that  the  tension  may  be  advantageotiBly  taken  from  the 
muscle  of  the  upper  eyelid  by  the  use  of  a  thin  piece  of  India-rubber, 
which  is  to  be  Attached  to  the  lid  and  to  the  skin  above  it  by  collodion, 
as  recommended  by  Dr.  John  Van  Bibber,  of  Bultimore. 

Division  of  the  external  rectus  may,  in  old  cases,  be  necessary  for 
the  obviation  of  the  strabismus. 


Paralysh  of  the  sixth  or  abducens  nerve^  by  which  the  eye,  owis^ 
to  the  loss  of  power  in  the  external  rectus  and  the  uncompensated  ac- 
tion of  the  internal  rectus,  is  turned  inward  and  double  vision  produced, 

s  like  clinical  history,  and  is  to  be  treated  upon  like  principles. 

The  same  may  be  ikiid  mutatis  mutandU  of  other  peripheral  paraly- 

as,  for  instance,  of  the  muscles  of  the  larynx,  of  the  deltoid,  and  of 
the  muscled  supplied  by  the  radial  oerre. 

Relative  to  this  ktter,  the  radial^  M.  Panas  *  bns  eliown  that  the 
paralysis  to  which  it  is  liable  is  not,  as  generally  sup|K)sed,  the  result 
of  cold,  but  of  slight  pressure,  to  which  it  is  often  subjected,  and  3L 
Desplats  *  adduces  additional  arguments  in  support  of  this  view. 

The  latter  cites  the  following  case,  the  details  of  which  were  given 
to  him  onilly  by  MM.  Panas  and  Raynaud: 

In  lb7^  there  was  in  the  wards  of  M.  Raynaud,  at  the  Lariboisi^ro, 
a  patient  affected  with  phthisis,  and  who  was  suddenly  one  uight  taken 
with  paralyHia  of  the  left  radial  uervo.  At  the  morning  visit  the  fact 
WSJ  noticed  and  the  cause  sought  for.  The  patient  habitually  slop!  00 
tbo  right  side,  and  the  idea  of  compression  was  therefore  dismissed,  tho 
paralysis  being  attributed  to  cold.  But  a  neighboring  patient  stated  that 
he  had  neon  the  paralyzed  man  sleeping  with  his  left  ann  lying  on  tho 
table  by  the  side  of  his  bed,  and  his  head  resting  on  it.  This  satisfac- 
torily accounted  for  the  paralysis.  In  the  course  of  a  few  days  it  waa 
otured  by  electrization.     But  a  few  days  afterward  the  patient  died, 

Tho  post-mortem  cxamiimtion  of  the  nerve  was  made  with  great 
eare  by  MAf.  Panas  and  Raynaud,  and  they  both  remarked  tliat  at  the 
point  whore  tho  compression  had  been  made  tho  nerve  was  of  a  very 
decided  ochroy  color,     Tlio. portion  thought  to  bo  injured  was  cxaroinod 


*  **  Of  U  iiaralrtU  r^pai^  rhcnmariimak  da  serf 
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in  the  laboratory  of  the  College  of  France,  but  no  further  aUorfttion  wt« 
detected.  This  was  not  remarkable,  as  the  functions  of  tbo  nerve  kad 
been  restored  for  several  days. 


CHAPTER  VI. 

KEURAL    8PA8M, 

Theke  are  two  affections  which  may  be  taken  as  the  types  of  pe* 
ripheral  spasm  in  general :  these  are  spasm  of  the  facial  muscled — tlie 
mimic  or  histrionic  spasm  of  Romberg,  the  convulsive  tic  of  the  French 
— and  torticoUis,  or  the  spasm  in  the  muscles  of  the  neck  suppHed  by 
the  spinal  accessory  nerve. 

FACIAL    SPASM. 

The  spasms  in  the  disease  under  notice  may  be  either  clonic  or  tonic, 
the  former  being  Ly  far  the  more  common.  In  the  clonic  form,  the 
muscles  of  the  face,  or  a  portion  of  them,  generally  on  one  side,  are 
suddenly  and  violently  contracted,  and  as  suddenly  relaxed*  Soine^ 
times,  the  angle  of  the  mouth  is  drawn  back;  again,  the  upper  lip  ind 
the  alic  of  the  nose  are  elevated  ;  and  again,  the  spasm  affects  the  Of- 
bicularis  palpebrarum.  In  a  case  formerly  under  my  charge,  occu 
in  a  gentleman  from  Rahway,  New  Jersey,  both  orbicularia  m 
were  affected  with  clonic  and  tonic  spasms,  the  eyes  sometimes 
closed  for  several  minulcs  at  a  time. 

The  spasms  com©  on  in  paroxystns  which  are  of  variable  duration. 
I  have  seen  them  last  continuously  for  over  an  hour.  Generally,  tbey 
continue  from  a  few  seconds  to  one  or  two  minutes,  and  are  repeated 
at  intervals  of  about  the  same  time.  They  may  generally  be  excited  hy 
emotional  disturbance  of  any  kind  ;  by  muscular  exertion,  by  a  current 
of  wind,  or  other  cause  capable  of  exciting  reflex  actions.  In  the  cMe 
above  referred  to,  they  are  always  induced  by  walking.  They  can  be 
made  to  cease  by  pressure  upon  the  facial  nerve  at  various  points,  and 
they  are  generally  arrested  by  powerful  mental  OGCupatioQ  and  bjT 
sleep. 

In  the  tonic  form  of  the  affection  the  spasm  persists,  and  c»U86i 
more  or  less  distortion  of  the  face.  It  interferes  with  articulation,  ina^ 
tication,  and  especially  with  emotional  expression. 

The  tendency  is  for  either  form  to  become  habitual,  and  hence  le 
be  difEcult  of  cure. 

Causes, — Cold  is  a  common  cause,  as  are  also  wounds  and  injuri«i» 
and  carious  teeth.  I  have  seen  two  cases  recently,  from  this  last^name^ 
influence. 
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The  Dia^OdiS  oalb  for  no  special  consideration,  and  the  Prognosis 
depends  very  much  upon  the  duration.     Generally,  it  is  unfavorable. 

There  are  no  facts  bearing  on  the  Morbid  Anatomyt  a>"<^  the  FatlloI- 
Ogy  ia  to  be  explained  by  the  principle  of  reflex  excitation  which,  in 
thia  case,  probably  takes  place  through  the  intennedintion  of  the  lifth 
pair;  by  reference  to  the  facts  ascertained  by  the  experiments  of  Fritsch 
and  Hitzig,  Nothnagel^  Ferrier,  Bartholow,  and  myself;  or  by  the  the- 
ory of  irritation  existing  somewhere  in  the  course  of  the  facial  nen^e. 
The  latter  is  probably  the  most  common  condition.  The  analogy  with 
chorea  is  ver>^  great. 

Treatment. — Of  fourteen  cases  that  have  been  under  my  charge,  six 
were  cured.  The  means  which  I  have  found  most  useful  are,  daily  hy- 
podermic injections  of  a  mixture  in  water  of  five  drops  of  Fowler's  solu- 
tion, and  the  one-fiftieth  of  a  grain  of  atropia,  and  the  daily  use  of  the 
constant  primary  current  to  the  facial  nerve  and  the  convulsed  muscles. 

In  several  cases  I  have  obtained  good  results  from  pennanent  presfr- 
or©  over  the  facial  nerve.  The  gentleman  previously  referred  to  had 
had,  at  my  suggestion,  a  steel  spring  const nicted,  which  terminated  in 
two  padis,  and  which  he  wore  over  the  head  in  such  a  way  as  to  com- 
press the  facial  nerves  at  their  exit  from  the  stylo-mastoid  furam>en. 
MHule  he  wore  it  ho  had  no  spasms,  but  he  was  unable  to  endure  the 
pmoure  longer  than  a  couple  of  hours. 

In  one  case,  that  of  a  young  gentleman,  from  the  interior  of  this 
8t«t#y  in  whom  the  disease  had  lasted  about  a  year,  a  permanent  euro 
was  produced  within  a  month  by  the  use  of  the  bromide  of  xinc  in  gradu- 
ally-increasing doses,  as  recommended  for  convulsivo  tremor,  and  tho 
employment  of  the  primary  galvanic  current  to  th*?  skin  over  the  facial 
nerv©  and  affected  muscles. 

Division  of  the  afiTccted  musdes  has  been  practised  with  very  mod« 
crate  vucoess. 

TORTICOLUS, 

In  this  disease  the  spasms — which,  as  in  the  corrt»s{KHiding  affectiuu 
of  the  face,  may  be  either  clonic  or  tonic — occupy  the  steruo-cleido- 
iDftstoid,  the  trapezius,  the  rhomboid,  and  the  levator-angidi  scaptdic, 
separately  or  collectively.  The  movements  of  the  head  in  the  clnnio 
form  depend  upon  the  seat  of  the  spasms,  the  action  being  in  the  direc- 
tion of  the  tractile  force  of  tlie  affected  museleii.  Sometimes  the  con- 
tractions arc  very  rapid,  and  again  they  are  slow  and  regular ;  as  in 
facial  spasm,  they  are  aggravated  by  emotionat  excitement  or  physical 
exertion,  They  cease  during  engrossing  mental  occupation,  and  during 
sleep.     Occasionally  both  sides  are  Affected* 

The  reverse  as  regards  facial  spasm,  the  tonic  form,  is  much  the 
more  common^  and  it  is  to  it  that  the  term  torticoUis  is  usually  applied 
by  furgical  writers*  llie  sterno-cleido-mastoid  is  generally  its  exolfi- 
iive  seat.    The  contraction  is  often  acoompanicM]  by  jmin. 


!iSES  OF  TOE  TERIPHEiUL  NEH70US  STSTEM 

C&US6S. — The  etiology  is  not  essentially  diiferent  from  that  o£  i&cinl 
spasm. 

Diagnosis* — There  is  no  difficulty  about  the  diagnosis  of  tlie  clonic 
variety.  The  tonic  form  is,  however,  liable  to  be  confounded  mth  a 
similar  affection  so  far  as  appearances  and  consequences  go,  which  is  a 
veritable  myositis,  but  which  is  not  an  affection  of  the  nervous  syateiD* 
The  transitory  character  of  the  latter  afFection  and  the  severe  p&ins  axe 
sufficient  diagnostic  marks. 

Prognosis. — The  prospect  of  recovery  from  the  clonic  form  is  very 
remote.  Of  ten  cases  that  I  have  had  under  my  charge,  four  only  wtre 
cured, 

Of  the  Morbid  Anatomy,  or  of  the  Pathology,  nothing  is  known, 
though  the  disease  may  be  regarded  as  similar  in  its  pathology  to  facial 
spasm. 

Treatment. — I  have  made  use  of  every  remedy,  in  the  clooic  fomii 
which  could  in  my  opinion  be  of  service.  Iron,  belladonna,  arsenic, 
morphia,  chloral,  chloroform,  ether,  bromide  of  potassium,  strychnia, 
zinc,  and  many  other  mc^dicines,  have  all  failed.  Iji  one  case  I  admints* 
tered  morphia  hj'podcrraically  in  gradually-increasing  doses,  till  at  last 
two  grains  were  given  twice  a  day,  but  without  any  permanent  effect, 
I  have  divided  the  muscles  in  four  cases  without  benefit.  In  one  of 
them  I  cut  both  sterno-clcido^mastoids,  the  left  trapezius  at  its  inser- 
tion into  the  occipital  bone,  the  left  levator-anguli  scapulie,  and  finally, 
with  the  concurrence  of  my  friend  ProL  Markoe,  the  left  curaplexus. 
But  as  soon  as  one  muscle  was  cut  another  became  aflccted^  and,  aft«r 
the  division  of  the  complexus,  the  expectation  of  obtaining  a  cure  by 
myotomy  was  given  up.  The  patient,  a  lady,  from  the  South,  remain<^ 
affected  for  several  years,  but  when  I  last  heard  from  her  she 
had  greatly  improved,  the  disease  having  apparently  exhausted  its 
power. 

Electricity  in  any  form  has  never  cured  a  case  in  ray  hands,  thoi 
I  have  employed  it  steadily,  for  weeks  at  a  time,  both  as  the  pri 
and  induced  currents.    The  induced  current,  however,  may  be  used 
advantage  to  the  muscle  of  the  opposite  side  as  a  means  of  improniig 
its  nutrition  and  strength. 

In  two  of  the  successful  cases,  many  means  were  tried  without  me- 
cess.  In  one,  that  of  a  young  man  from  Newark,  in  addition  to  oihei 
means,  I  divided  the  right  sterno-cleido-mastoid  muscle  twice,  and  it  was 
afterward  cut  by  my  friend  Prof,  Sayre.  All  the  operations  were  un- 
successful, although,  as  in  the  other  cases,  an  apparatus  was  worn  to 
prevent  the  too  rapid  union  of  the  muscle.  This  patient  was  finally 
cured  with  large  doses  of  the  bromide  of  potassium. 

In  another  case,  that  of  a  lady  of  this  city,  every  means  used  faikd, 
till  I  tried  the  oxide  of  zinc;  she  began  with  doses  of  two  grains  three 
times  a  day,  which  were  gradually  increased.   When  she  reached  Efleea 
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grains  at  a  dofle,  the  spasms  eeaaed  and  did  not  return,  llie  bromide 
of  zinc  is  preferable  to  any  other  form  of  the  remedy. 

For  the  tonic  variety,  myotomy  is  the  proper  remedy,  and  it  is  goii- 
erally  successful  if  a  suitable  apparatus  be  subsequently  worn. 

Atropia  administered  hTr-podermically,  as  recommended  by  Da 
Costa,*  has  been  of  great  service  in  two  cases,  but  in  both  it  was  used 
in  conjunction  with  the  bromide  of  zinc  and  faradisation  of  the  non- 
spasmic  muscles.  I  began  with  the  one  hundred- an d-twontieth  of  a 
grain  at  a  single  daily  injection,  and  gradually  increased  to  the  ono 
twenty-fifth.  Tn  one  case,  a  lady  about  forty  years  of  age,  recovery 
took  place  in  five  weeks;  and  the  other,  a  young  man  twenty  years  of 
age,  in  about  a  month. 

My  experience  leads  me  to  the  conclusion  that  division  of  the 
affected  muscles,  even  if  not  immediately  successful,  is  an  important 
adjunct  in  the  treatment,  and  it  may  with  this  object  be  repeated  sev- 
eral times.  The  effect  is  to  give  predominance  to  the  opposing  muscles, 
indirectly  doing  what  faradization  is  intended  to  accomplish,  lljis  Is 
especially  true  of  the  stemo-mastoid  muscle,  the  usual  seat  of  the  mor* 
bid  action. 

In  an  interesting  article,  Dr.  John  W.  Ogle  *  discusses  the  question 
of  the  propriety  of  division  of  the  stemo-mastoid  and  spinal  aooessory 
nerres.  Thus  far  no  great  success  appears  to  have  followed  the  oper^- 
tion< 


CHAPTER  VII. 
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Almost  any  part  of  the  body  may  be  deprived  of  sensation  from 
causes  acting  on  the  peripheral  nerves.  One  of  the  most  familiar  ex- 
amples of  this  fact  is  the  amesthesia  produced  in  the  foot  and  leg  by 
pressure  on  the  sciatic  nerve  in  the  act  of  sitting  too  long  in  one  posi- 
tion; another  is  the  loss  of  sensibility  produced  in  the  hand  and  arm  by 
pmsnro  on  the  ulnar  nerve  as  it  passes  over  the  elbow. 

AniFsthesia  originating  from  cerebral,  spinal,  or  cerebro-spinal  causes, 
has  already  been  considered,  and  the  present  remarks  will  be  strictly 
Maiited  to  the  amesthesia  of  peripheral  origin. 
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▲NiRSTHSBZA  OF  OTTAKaOTO  KXSTMU 

SyZDptoi&S. — ^The  symptoms  of  amcsthesia  from  peripheral  oauaes  do 
Dot  vary  materially  from  those  which  result  from  central  leaions.    They 

•  •*  PamsrlrwiU  Hrnipifal  Report^/'  \%t%,  p.  192. 

•  **  Cloolc  8p««aiodio  Coalndioo  of  the  M wdos  of  Hm  Neck  poMlbty  havliig  lli 
OHgfa  b  tome  AtectioD  of  tb«Cootrat«  of  the  Bpinal  Ctaal,*'  **  Loodoa  OHbImI  BodtiC^ 
RvfKirt«,**  vol.  T^. 
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consist  of  the  various  sensations  of  numbness,  such  as  tiD^ling,  "pini 
and  needles,"  a  feeling  as  if  ants  are  crawling  ovor  the  sldti,  vrater 
trickling  over  it,  and,  in  complete  cases,  of  absolute  abolition  of  sensi* 
bility.  The  conducting  power  of  the  nerve  may  be  impaired  in  to 
much  as  only  to  cause  a  retardation  of  the  velocity  of  excitatioDS,  and 
thus  an  impression  made  on  the  terminal  extremities  of  a  nervo  is  not 
felt  for  a  much  longer  time  than  would  normally  be  the  case.  Periph- 
eral ana?athesia  may  be  accompanied  with  disorders  of  nutrition  from 
irregularity  of  blood-supply.  One  form  of  the  affection,  of  which  I  hare 
seen  several  examples,  and  which  probably  owes  its  complication  to 
▼aao-motor  spasm,  in  characteri/.ed  by  unnatural  whiteness  and  shrink* 
ing  of  the  skin,  usually  in  the  hands.  If  an  incision  be  made,  littlo  or 
no  blood  escapes.  In  a  young  lady  from  Savannah,  who  was  under  my 
charge  a  short  time  since,  this  condition  existed  to 'an  extreme  degree, 
but  disappeared  with  the  removal  of  the  anaesthesia.  In  former  times, 
the  test  for  the  identification  of  witches  consisted  in  finding  a  spot 
which  could  be  pricked  with  a  sharp  instrument  without  the  suspected 
person  feeling  the  wound  and  without  blood  flowing.  As  many  sap- 
posed  witches  were  of  highly-nervous  temperaments,  it  is  probable  thew 
were  parts  of  their  bodies  into  w^hich  pins  could  be  stuck  without  caus- 
ing pain  or  loss  of  blood,  owing  to  the  existence  of  vaso-motor  spasm 
such  at  that  mentioned,  Ana^thesia  of  peripheral  origin  in  the  cuta- 
neous nerves  is  sometimes  accompanied  by  more  or  less  loss  of  power, 
but  in  such  cases  the  larger  branches  of  the  nerves  must  necessarilv  he 
involved. 

In  cutaneous  amijsthesia  there  is  always  a  diminution  of  tenipiratim; 
in  the  affected  part,  and  this  is  readilj^  detected  by  comparison  with 
the  corresponding  healthy  part  by  means  of  Dr.  Lombard's  thenno*elec> 
trie  apparatus. 

Sensations  are  sometimes  perverted.    Hot  bodies  applied  to  tho  skin 
may  feel  cold,  and  cold  bodies  hot.     Again  there  is  usually  a  loss  of  the 
power  to  discriminate  diilerences  of  temperature  even  wdien  fl 
considerable. 

The  ability  to  distinguish  slight  differences  in  weights  in  usu 
lost,  from  the  fact  that  the  sense  of  pressure  upon  the  skin  is  dimin- 
ished or  abolished.  If,  however,  the  difference  be  great,  the  muschsi 
will  detect  it  independently  of  the  sense  of  cutaneous  pressure.  The 
sense  of  toucli  may  remain,  and  that  of  pain  be  abolished — or  via 
versa.  I  have  repeatedly  observed,  in  cases  in  w^hich  I  have  «ppli«Mi 
the  ether-spray  to  the  skin  for  the  purpose  of  preventing  the  pain 
of  the  actual  cautery,  that  the  patient  has  felt  the  pressure  of  tht 
white-hot  instrument,  but  has  been  absolutely  insensible  to  the 
burning. 

The  aesthesiometer  affords  a  ready  means  of  determining  the  com- 
parativ^e  and  absolute  loss  of  sensation  in  an  amx^sthetic  region,  and  iriO 
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often  be  of  great  service  in  the  formation  of  a  diagnofiis  Ictweeu  vari- 
ous subjective  feelings  and  true  inseosibilitj. 

Tliere  are  certain  diseases  of  the  skin  which  are  aecompanied  vrith 
■   anaestbesia.     The  principal  of  these  are  lepra  ansesthclica^  alcpocia 
^KMlMb,|iftUAgra,  aerodynia,  and  Norwegian  leprosy.     In  such  instances 
^fMHrMiMMOUs  insensibility  i^  probably  not  the  primary  condition,  but  ia 
secondary  to  the  special  skin^disorder/    At  the  same  tiuie  the  symmet- 
rical character  of  some  of  these  afiections  is,  by  some  authorities,  re- 
gmxded  as  evidence  of  their  dependence  upon  derangement  of  the  ner* 

I*-ous  system. 
Causes. — Peripheral  cutaneous  anaesthesia  may  be  produced  by  a 
rariety  of  causes.  Among  the  chief  are  wounds  and  injuries  of  variottS 
kinds,  whereby  the  nerve  is  divided  or  its  conducting  power  impaired  } 
pressure  such  as  that  caused  by  tumors,  tight  clothings  or  accidental 
influences;  rheumatism;  exposure  to  intense  oold,  suoh  as  that  produced 
by  ice  and  salt  or  the  ether-spray;  the  action  of  certain  drugs,  such  aa 
aconite  locally  applied;  frequent  immersion  of  the  hatids  in  hot  water 
irapregnated  with  soap,  as  in  washer-women;  or  of  the  body  and  ex- 

Itremities  in  sea- water,  as  in  the  men  and  w  union  wim  take  btithers  into 
the  ocean;  and  diseases  of  the  nerves. 

Diagnosis, — The  important  point  in  the  di«gnosi>  c»f  jn-rij)honil  an- 
scethosia  is  the  discrimination  between  it  and  the  }in;«;.sth<siii,  due  to 
central  causes.  The  elements  of  the  diagnosis  have  \>rt'u  dwelt  upon 
at  some  length  by  Romberg,  and  perhaps  needlessly  so,  for  there  can 
soarcely  be  a  case  in  which  any  difficulty  in  forming  a  corrcet  opinion 

ioan  arise  except  in  tlioae  cases  of  amestheaia  in  wliirh  tho  fifth  pair  is 
involved,  and  they  will  presently  be  more  especially  considered.  As 
regarda  the  cutaneous  nerves,  the  existence  of  a  peripheral  cause,  and 
the  non-existence  of  evidences  of  cerebral  or  spinal  dernngoment,  will 
be  suificiont  indications  of  the  nature  of  the  affection.  It  could  scarcely 
•  happen  that  amesthesia,  the  result  of  central  lesions,  could  exist  witli- 

Iout  other  marked  symptoms  being  present,  not  connected  with  cases  of 
peripheral  origin. 
Prognosis, — This  depends  very  much  upon  the  cause,  and  the  ability 
to  remove  it.  In  cases  of  simple  division  of  a  nerve,  union  may  be 
effected  after  a  time,  and  the  functions  ro«torcd»  but,  if  any  considerable 
portion  of  the  nerve  has  been  destroyed,  the  case  is  hopeless.  Even 
when  the  cause  is  removed,  as  may  be  aceompliahed  fur  iiistanco  in 
eaaee  due  to  prossurv^,  a  long  period  often  elapses  before  complete  rea 
m    toration  takes  place. 

'  For  s  All]  aeooitat  of  thii  Bubji^ct  the  reader  in  refi'irei!  to  iwv)  p«[M'ni  on  '*Tb0  Re 
Wtloo«  of  Ihe  K«nr<nu  System  to  Diseases  of  thr  8kin/*  bir  Pr  b,  1),  HiilkU;,  in  iIm 
Aw^kimt^  SUdniogy  md  y^uroipgy  for  Kovemb^.  1«<74.  atiU  Mar,  18U,  and  to  **  A 
llaCMir  oa  Hsarotei  of  the  Sltia,**  raad  b«foT«  lh«  New  York  N«urulogic«l  Sodaty,  hj 
|lr«  P.  U  Boy  Sstteriee,  sad  publiAbed  ia  ths  />^dUJciyi<«r  Jonrmai  for  Msv,  U71. 
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The  Morbid  Anatomy  and  Pathology  call  for  but  few  remarku  afUt 
what  has  already  been  said.  The  lesion,  whatever  it  may  be,  or  ehe 
functional  disturbance  if  there  bo  no  lesion  discoverable,  is  probably 
situated  in  the  extreme  terminations  of  the  cutaneous  branches ;  for 
otherwise  we  should  expect  to  find  loss  of  muscular  power  more  trt* 
quently  associated  with  the  anaesthesia  than  is  actually  the  case. 

But  M.  Chapoy  *  has  shown  that  there  are  exceptions  to  this  rule, 
and  especially  in  regard  to  the  radial  nerve;  for,  in  cases  of  injury  Of 
disease  of  this  nerve  causing  paralysis  of  motion  in  the  muscles  supplied 
by  it,  the  tactile  sensibility  is  in  the  majority  of  instances  preserved. 
This  cLTcumstance  is  explained  by  the  fact  that,  as  MM,  Arloing  a«d 
Tripier  *  have  shown,  numerous  anastomoses  exist  between  the  radiAJ 
and  ulnar  nerves* 

Treatment. — The  most  important  therapeutic  measure  coi 
the  removal  of  the  cause.  Unless  this  can  be  effected,  it  is  useless 
attempt  other  treatment.  If  this  can  be  accomplished,  electricity  ia 
the  most  efficient  agent  to  be  employed  toward  restoring  the  irritability 
to  the  nerves.  Sometimes  the  primary  current  is  to  be  prefeired,  M 
others  the  induced.  In  the  latter  case  the  wire  brush  should  be  nfid 
as  one  of  the  electrodes,  and  the  anaesthetic  parts  be  stroked  with  it  it 
each  8&anc€, 

A>*\fiSTlLESlA    OF  THE   FIFTH  PAIR. 

Symptoms. — ^These  var}'  according  to  the  seat  of  the  lesion.  If  the 
ophthalmic  branch  alone  be  implicated,  the  amcsthesia  is  situated  in 
the  forehead,  the  upper  eyelid,  the  conjunctiva,  and  the  lining  mem- 
brane of  the  nostril.  Irritating  substances,  therefore,  coming  in  ecu- 
tact  with  the  eye  or  the  pituitary  membrane,  are  not  felt,  though  as 
regards  the  latter  the  sense  of  smell  remains. 

If  the  trouble  is  limited  to  the  superior  maxillary  branchy  the  Ain 
of  the  upper  part  of  the  face  and  the  teeth  of  the  upper  jaw  are  in* 
sensible.  When  the  inferior  maxillary  branch  is  affected,  the  tempond 
region,  the  skin  covering  the  upper  and  lower  jaw,  the  under  lip,  the 
chin,  the  lining  membrane  of  the  mouth,  the  anterior  third  of  the 
tongue,  and  the  teeth  of  the  lower  jaw,  lose  their  sensibility  ;  maatica* 
tion  becomes  difficult,  and  the  saliva  flows  from  the  mouth.  In  either 
of  these  cases  the  seat  of  the  lesion  must  be  anterior  to  the  Gassenan 
ganglion.  When  all  the  branches  of  the  tifth  are  involved,  and,  as  a 
consequence,  anasstbesia  exists  throughout  the  whole  of  one  side  of  the 
face,  it  is  very  certain  that  the  ganglion  is  affected,  or  that  the  main 
trunk  of  the  nerve  is  itself  the  seat  of  the  disease.  Anesthesia  of  the 
fifth  nerve  due  to  lesion  of  the  Gasserian  ganglion,  or  of  the  mato 

*  "De  la  pfiralj-Bie  du  nerf  raflinV  Th^e  de  Pnrb,  18T4. 

'  **  R^chcrchps  Bur  k  sensibility  des  t^gumeots  et  dee  n^rfs  de  la  maJn,^^  AnuMtm 
deph^oloffie^  1869,  p.  S8. 
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tmnk,  is  very  gonorallj  accompanied  by  disorders  of  nutrition  and  de- 
rangement of  the  senses  of  sight,  smell,  and  taste.  Fungoid  growths 
on  the  gums  and  defective  circulation  in  the  face  are  common  in  such 
oases  ;  but  ulceration  of  the  cornea  and  congestion  of  the  conjunctiva 
do  not  occur  unless  the  lesion  is  situated  in  the  Gasserian  ganglion,  or 
anterior  to  it  in  the  ophthalmic  branch. 

The  Causes  of  peripheral  anaesthesia  of  the  fifth  pair  are  analogous 
to  those  which  produce  the  corresponding  affection  in  the  cutaneous 
nenres,  cold  being  the  chief  among  them.  Rendu,'  in  his  very  complete 
monograph,  expresses  the  opinion  that  the  majority  of  tho  cases  of 
anesthesia  of  the  fifth  pair  are  due  to  neuritis. 

The  DiAgnoSiS  requires  a  few  special  remarks,  and  these  may  be 
stated  in  the  form  of  Romberg's  propositions  : 

"  a.  The  more  the  aniesthesia  is  confined  to  single  filaments  of  iho 
trigeminus,  the  more  peripheral  the  seat  of  the  cause  will  he  found  to 
be. 

"  b.  If  the  loss  of  sensation  affects  a  portion  of  the  facial  surfaoe, 
together  with  the  corresponding  facial  cavity,  the  disease  may  be  as- 
sumed to  involve  the  sensory  fibres  of  the  fifth  pair  before  they  separate 
to  be  distributed  to  theJr  respective  destinations  ;  in  other  words,  a 
main  division  must  bo  affected  before  or  after  its  passage  tJirough  tbo 
cranium. 

"  c.  When  the  eutire  sensory  tract  of  the  fifth  nerve  has  lost  its 
power,  and  there  are  at  the  same  time  derangements  of  the  nutritive 
functions  in  the  affected  parts,  the  Gasserian  ganglion,  or  the  nerve  in 
its  immediate  vicinity,  is  the  seat  of  the  disease. 

•*  cf.  If  tlie  aiiiesthesia  of  the  fifth  nerve  is  complicated  with  dis- 
turbed functions  of  adjoining  cerebral  nerves,  it  may  be  assumed  that 
tbe  cause  is  seated  at  the  base  of  the  brain." 

The  ProgDosls,  the  Morbld  Anatomy,  the  Pathology,  An<l  the  Treat- 

MOnt,  require  no  remarks  additioual  to  tho^e  made  when  [peripheral  ou< 
ianoous  anaesthesia  was  under  consideration,  except  that,  ad  regarda 
tbe  treatment,  if  the  primary  current  is  employed,  care  should  be  taken 
that  the  tension  be  not  too  high,  a  point  to  which  reference  has  already 
freqacnUy  been  made. 

■  Ukdkr  this  head  I  propose  to  oonaider  the  prinoipal  painful  affe<h 
I  tioiis  embraced  under  the  term  neuralgia.  No  designation  in  inedieal 
^  Bomenolature  has  been  mare  abuaed  than  thia.    Any  pains,  the  origin 

I  «*  Dm  snoHbiilea  tpeBiaa^oi,**  Psda,  1$7R,  fi.  107. 
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DISEASES  OF  THE  PERIPHERAL  NERVOUS  SYSTEM. 

of  which  cannot  readily  be  ascertaineci,  and  tnanj  which  are  well  ktiawi 
to  depend  upon  central  lesions,  are  called  neuralgic  I  propose,  in  th« 
present  remarks,  to  include  under  it  those  affections  only  which,  ao  fir 
as  can  be  ascertained,  are  not  due  to  disease  either  of  the  brain  or 
spinal  cord,  but  the  seat  of  which  is  in  the  nerves  themselves.  Follow^ 
ing  the  classification  of  Valleix,  I  shall  consider— 

a.  Neuralgia  of  the  fifth  pair. 

b.  Cervico-occipital  neuralgia. 

c.  Cervico-brachial  neuralgia. 

d.  Dorso-intercostal  neuralgia. 

e.  Lumbo-abdominal  neuralgia. 
/,  Crural  neuralgia, 
ff.  Sciatic  neuralgia. 


NEURALGIA    OF  THE   FIFTH   FAIR   OP   NERYBS, 

Symptoms. — Either  division  of  the  fifth  pair  of  nerves  may  be  the 
ieat  of  the  disease,  or  all  may  be  simultaneously  affected. 

1.  Ophthalmic  Division, — This  branch  of  the  fifth  is  distributed  to 
the  side  of  the  nose,  the  eyelids,  the  lachrymal  gland,  the  globe  of  the 
eye,  the  conjunctiva,  the  forehead,  and  the  scalp.  The  long  root  of  the 
ciliary  ganglion  communicates  with  the  nerve,  and  anastomoses  take 
place  with  the  superior  maxillary  branch. 

Valleix  has  shown  that  there  are  particular  spots  in  which  neurdltn' 
pains  are  always  more  severe  than  in  others,  and  that  these  are  the 
points  where  the  nerve  either  passes  through  a  foramen  in  a  honey  or 
penetrates  a  fascia.  In  the  ophthalmic  nerve  several  of  these  points 
are  to  be  found.  The  most  prominent  is  in  the  nerve  as  it  passes  oot 
of  the  supra-orbital  foramen  to  ramify  on  the  forehead  and  scaJp  ;  an- 
other is  seated  in  the  upper  eyelid  ;  another  in  the  long  nasal  braach 
as  it  passes  to  the  skin  through  the  line  of  union  of  the  nasal  bone  wlUt 
the  cartilage;  another  is  located  in  the  eyeball,  and  another  at  tbt 
inner  angle  of  the  orbit.  Besides  these  which  are  peculiar  to  the  oj>h- 
thalmic  branch,  there  is  another  situated  near  the  parietal  emineoo^  and 
which  corresponds  to  the  inosculation  of  various  branches. 

The  most  common  form  of  neiu-algia  adecting  the  ophth&Imic  divii- 
ion  of  the  fifth  nerve  is  hemicrania.  The  occurrence  of  the  paroxysmi 
b  marked  by  a  tendency  to  periodicity.  The  pain  is  exceedingly  aharp 
and  lancinating,  and  occupies  the  frontal,  temporal,  or  parietal  regioa% 
being  especially  intense  at  the  point  corresponding  to  the  supra-orhit*J 
foramen,  or  at  least  that  situated  near  the  parietal  eminence.  It  fre- 
quently happens  that  this  latter  spot  is  the  only  part  affect^KL  Tb« 
paroxysm  usually  comes  on  in  the  morning,  and  rarely  lasts  longer  than 
twenty-four  hours  ;  frequently  it  disappears  at  nigbtfalL  The  pain  h 
greatly  aggravated  by  mental  or  physicid  exertion,  by  loud  noises  w 
bright  lights.     It  is  often  complicated  with  nausea  and  vomiting*  Id 
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wHeh  case  it  oonstitutes  what  is  known  as  siek-heudnche.  Iti  other 
the  palu  is  inarnly  confined  to  the  e^^ebalt  and  the  accessory  parts. 
There  is  then  lachiymation,  from  the  fact  that  the  laohiyma]  gland  is 
supplied  from  the  ophthalmic  division,  and  there  may  be  visual  iroiibles 
from  the  relation  which  the  nerve  bears  to  the  ciliary  ganglion. 

This  form  may  also  be  distinctly  periodical  in  its  ooourrencc,  and  it 
imrely  Ifrsts  longer  at  one  time  than  twenty-four  hours* 

2^  Superior  Maxillary  JDivision*— The  distribution  of  this  branch 
U  to  the  teeth  of  the  upper  jaw,  the  lower  eyelid,  the  side  of  the  no8ei| 
the  upper  lip,  to  the  lining  membrane  of  the  nose  and  mouth,  and  to 
the  temple  and  cheek.  It  inosculates  freely  with  the  ophthalmic  divis- 
ion, and  is  in  intimate  relations  with  tho  spheno-palatine  ganglion. 

The  painful  points  of  Valleix  for  this  nerve  are,  in  the  infra-orbital 
nerve  as  it  emerges  from  the  infra-orbital  foramen  to  be  distributed  to 
the  lower  eyelid,  the  side  of  the  nose,  and  the  upper  lip;  over  the  moat 
prominent  part  of  the  malar  bone,  where  the  nerve  is  very  superficial ; 
an  uncertain  point  on  the  gums  of  the  upper  jaw  ;  a  similar  point  on 
the  upper  lip,  and  another  on  the  palate.  Neuralgia  of  this  division 
occurs  in  paroxysms,  and  may,  like  that  of  the  ophthalmic,  be  pcriodi- 
ed  in  its  attacks. 

3.  Jt\ferior  Maxillary  T/iviii&n. — ^This  nerve  is  distributed  to  the 
ehcek,  the  tongue,  the  lower  jaw  and  teeth,  aod  to  the  snb>m&xilkry 
gland.  It  is  also  in  connection  with  the  otic  and  sub-mazillaiy  ge-Q* 
gUa. 

Its  painful  points  are  a  spot  on  the  auHoulo-temporal  branch,  just 
ill  front  of  the  eiu- ;  another  on  the  inferior  dental  nerve^  where  it 
from   the   inferior  dcDtal   canal,   through    the    mentftl   fora- 
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It  is  generaUy  the  oaao  that  faoiid  neuralgia  is  limited  to  one  sids^ 
but  both  are  sometimes  affeoled*  It  may  also  be  oonfioed  to  vety 
reetricted  boundaries,  the  extreme  terminal  bfa&ehee  alone  beiog  im* 
volved. 

Causes. — According  to  my  experience,  facial  neuralgia  is  rarely  mci 
with  in  young  persona,  but  is  more  oocnmon  during  adult  life.  It  is 
e«irtainly  more  apt  to  attack  females  than  males,  and  is  often  transmit* 
ted  by  hereditary  influence. 

The  most  common  exciting  cause  is,  in  this  country,  malaria,  and 
Uiii  la  especially  the  case  with  the  affection  in  the  ophthalmic  division, 
M  amoifcsted  in  hemicrania  and  supra-orbital  neuralgia.  This  latter  is 
fiilen  popularly  known  as  **  brow-ague/* 

Among  other  causes  are  to  be  meotioned  mental  excitement,  anxi- 
ety, intense  intellectual  exertion,  exposure  to  cold  and  damp,  the  loev 
of  blood,  as  in  the  case  of  women  after  childbirth,  or  from  tnonor^- 
rbagia,  prolonged  lactation,  and  the  changes  due  to  the  oeesation  of  the 
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Aiiotlior  v<'ry  roniinoii  cause  is  syphilis,  and  there  is  re&soL  i.  uja 
that  (htf  K<)iity  <JiathuHiB  may  also  excite  it. 

Ilul.,  UN  AiiNtin  *  romarkfl,  it  is  after  the  powers  of  life  beg—  :■;  j»- 
oliiio  that  i\n\  inoHt  formidable  varieties  of  facial  neuralgia  a:«  iz^xor 
loi-i«il.  ThoNo  forms  which  are  attended  with  muscular  spaszj,  ciiiis- 
(lUiii^  iho  **tin  douloureux"  of  the  French,  and  another  siil  tjzk 
viuloiit  whit'h  Trt)UKNoau  has  designated  "tic  Epileptiform,"  areilac^ 
poouliar  to  advanood  life.  The  pain  in  these  affections  is  atrocio-is,  iii 
iH  oxoittMl  hy  tho  lonst  muscular  action  in  the  face,  by  a  touch,  hovera 
li^hi,  or  ovoii  l>y  a  hn^ath  of  air.  They  are  often  accompanied  br  i 
hiM^Mlitury  toiulonoy  to  iusuiiity,  and  they  eventually  wear  awav  the  li:« 
of  ilio  niiscrahlo  sufToror. 

I'Voial  noumlgia  may  also  result  from  timiors  compressing  tBe 
iiorvoK,  fi\>m  thiokoniug  of  the  bones,  or  of  the  periosteum,  causing 
iiiirr<n\ni>(  of  tho  foramina  through  which  they  pass,  and  from  intersfr 
tiul  org«iiio  ohangi^a  taking  place  in  the  nerve-trunks, 

Tho  Diaf:ilQai8  rinjuir^^s  no  special  remarks,  and  the  Prognoas  de 
\\%^\\iU  upon  tho  oauso.  and  tho  ability  to  remove  it.  In  general  terns 
it  iiiny  bo  HtAttn!  that  iho  malarial  and  syphilitic  forms  are  usually  reid- 
ily  ounvl,  %xhilo  oihors  ar^*  soldom  thoroughly  relieved.  The  intense 
xariotios.  l^^ming  on  for  iho  lirst  time  late  in  life,  are  absolutely  inco* 
irtblo,  aud  art*  \or\  si^lxixMii  oa^viiblo  of  ovon  being  niiti«rated. 

V  VK>  '.n\^  vWiriTAi  M:vR.v:.v;ijk. 

Iw  ih;*  ftiT»\*v..*n  tho  :\\ir,  :<  sitv.stt'^.:  in  the  <er.5-rry  branohos  of  tb* 
!oM  (ov.r  >N*'.\-./A»  v.t^r^i's  tV..v.i-r.  :r^  jT^^-'At  cv*c:v::il  which  arises  fron 
Ot*^  >r»sw.,;  sVVN  ..-a'  -.s  :va:.  v  ::■;-  .v.;  A~;v:ri.  Tl««  L-erves  are  dis- 
r.;y.'.f<\'.  Jv*  \:^  .vv  y,:.'".  xri  '.v>::-r.:r  r-irirtil  rv-ci:-*^  is  W:ll  as  to  the 
ws  V  A   .:   '.^*«^•r   \\.\- :  .*:'  : .  c    .S-^'k.     Tr-c   r.i^r.:\:^   TTir.:*  are  tho?^it 

■  .  ,'  -.vt  .-.  ..  ,-,  .  ,v- .o,"  ...i.'  ■..-.  ..?>.*^.Ju  *::•.' -LT^  >-'f7*r-L5i  :  :r  iT'^a- 
i"  -*".  ■*,-  .V.  ."  N.^  »*  :>?:  .- ■  : '  f  zs.:  h.\  vu-.f^T,  T'rT'^  i*  i  Tr'-ifruviii 
i.oA^.v..,       .,^   ;\:,.'.i   s.*   4.>  ::   ■.i'«  .■.■?:  :•;  LTLfTr.-.T   zlajllIltt  z^n^. 

«  .   '^        ■  ^     '.   ^ .    :«.     ,:      ■ .  . -vi    •:.      Arrr-r  tj»;  i»".-i  <-ic^  .:  i  ir* 
..V   ,  \,  •   .  -.   , .-  :«  ^  :  •■:   iifi  .■_ 
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0BBV1GO-BBACHIAL  KSUBAX<QIA« 

In  this  furm  the  bracfajal  plexus,  the  nerves  wliich  go  to  form  it^^ 
ihe  five  lower  oervic&l  and  Erst  dorsal — and  those  which  arise  from  H, 
are  the  seat  of  the  affection.  The  pain  may  therefore  be  felt  in  the 
subclavicular  region,  along  the  whole  length  of  the  upper  extremity,  or 
In  the  situation  of  the  mammary  gland.  The  exact  seat  varies  of  course 
with  the  particular  nerve  affected.  It  is  often  accompanied  by  various 
sensations  of  numbness,  and  interferes  more  or  less  with  the  movements 
of  the  limb.  The  principal  painful  points  are  the  axillary  in  the  arm* 
pit,  and  corresponding  to  the  brachial  plexus,  the  scapular  near  the  in* 
ferior  angle  of  the  scapula,  the  acromial  in  the  angle  between  this  pro- 
cess and  the  clavicle,  the  median  cephalic  in  the  bend  of  the  elbow,  the 
ulnar  corresponding  to  the  most  superficial  portion  of  the  ulnar  nerve 
at  the  back  of  the  elbow-joint,  and  the  radial  at  the  point  where  the 
rmdial  nerve  becomes  superficial  at  the  lower  part  of  the  forearm. 

Among  the  Cail86S  of  cervico-brachial  neuralgia,  rheumatism,  m&la* 
ria,  excessive  muscular  exertion,  and  injuries,  are  preeminent,  It  is  not 
BO  frequently  the  result  of  malaria  as  th*'  (orronponding  affection  of  th'> 
facial  nerve. 

There  is  nothing  special  to  be  said  relative  to  the  Diagnosis  and 

Prognosis. 

D0R60-IHTSB008TAL  KEURAIXSIA* 

In  this  affection  the  dorsal  and  interoostal  nerves  are  the  seat  of  th^ 
In  the  first  case  the  disease  is  often  regarded  as  rheumatic  or 
r,  and  has  received  the  popular  name  of  lumbago  ;  in  the  latter 
is  often  known  as  pleurodynia.  Whether  in  the  dorsal  or  interooetal 
f<inn,  the  pain  does  not  often  occur  in  well-marked  paroxysms,  but  is 
more  or  less  continuous  in  character,  and  is  much  increased  by  miisait* 
hut  exertion.  In  the  dorsal  form,  the  mere  act  of  straightening  the 
causes  great  suffering,  and,  in  the  intercostal,  rcspiratioD  is  ex- 
ly  painful. 
The  painful  points  are  very  numerous,  and  ir  general  corroapond  to 
the  situations  where  the  nerves  become  most  superfidsl. 

The  association  of  intercostal  neuralgia  with  herpes  soetor  of  ttni- 
kteral  form  is  an  interesting  fact,  and  one  which  led  to  the  reoognltiom 
of  oihor  akin-diseases  as  being  essentially  nervous  affections. 

Tlie  Causes  of  dorso-intercostal  nouralgia  are  cold,  rheumstimi 
malaria,  exhaustion,  and,  in  women,  the  depression  of  vital  power,  dne 
to  profuse  menstruation  or  prolonged  kotation.  Anmnia,  both  in 
and  females,  Is  also  a  common  cause,  however  produced. 
Hie  Diagnosis  of  the  dorsal  form  b  not  a  matter  of  difiiciilty  ;  the 
Ipteroofltal  has,  however,  often  been  mistaken  for  pleurisy*  The  pTOg- 
is  more  favorable  than  in  the  other  neoralgias  described. 
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Ztumho-abdomincU  and  crural  neuralgias  are  uot  very  common.    Thit 
latter  is  seldom  a  primary  affection. 


BCIATTO    KETrRAI.<}IA, 

This  form  is  characterized  by  the  ooourrence  of  pain  in  the  c< 

of  the  sciatlo  nerve  and  its  branches,  mainly  in  those  distributed  to  the 
skin.  It  may  be  restricted  to  the  gluteal  region  and  upper  part  of  tbe 
thigh,  or  may  extend  to  the  aole  of  the  foot  or  toes.  Tbe  principal 
painful  points  are  those  which  correspond  to  the  sacral  foramina,  when 
the  large  and  small  sciatic  nerves  emerge  from  the  pelvis  ;  a  series  cor- 
responding to  the  emergence  of  cutaneous  branches  through  the  fascds, 
a  fibular  point  at  the  head  of  the  fibula^  an  external  malleolar,  and  an 
internal  malleolar. 

Sciatica  generally  begins  as  a  dull,  heavy  ache,  which  gradually  be- 
comes more  and  more  intense,  and  which,  like  all  the  other  forms  of 
neuralgia,  is  aggravated  by  muscular  exertion.  It  is  subject  to  eiaottf* 
bations  of  violence,  during  which  the  least  agitation  of  the  body  stsU 
further  increases  the  intensity  of  the  suffering.  Sometimes  the  paia 
darts  through  the  nerves  like  electric  shocks,  while  at  others  it  retaiiw 
its  original  situation.  It  is  often  accompanied  by  muscular  oontrao- 
tions.  Amesthesia  is  generally  present  in  the  parts  which  are  or  biff 
been  the  seats  of  the  pain,  and  can  readily  be  detected  with  the  ;£^s* 
siometer. 

A  patient  who  has  once  had  an  attack  of  sciatica  becomes  ihef^bj 
more  liable  to  others.  The  nerve,  after  the  full  force  of  the  disease  n 
spent,  remains  in  a  more  or  less  irritable  state,  during  which  it  is  ps^ 
tioularly  Uable  to  a  fresh  outbreak,  and,  even  when  this  does  not  occur, 
it  is  quite  common  for  the  patieut  to  be  reminded,  on  any  little  extn 
excitation  or  exposure  to  cold,  that  he  has  a  roaster  ready  on  the  l«s»t 
sign  of  rebellion  to  put  the  screws  to  his  refractory  subject.  Tbets 
remarks  are  appEcable  to  all  neuralgias,  but  they  appear  to  me  to  be 
speoially  so  to  sciatica.  Sometimes,  even  when  the  individual  rematDfl 
perfectly  still  and  has  committed  no  indiscretion,  there  are  sharp, 
shooting  pains,  which  follow  the  course  of  the  sciatic  nerve  and  its 
branches. 

Tbe  ailcotion  generally  lasts  two  or  three  months,  and  ia  liable  to 
recur. 

Causes. ^The  etiology  of  sciatica  is  not  materiallj"  different  from 
that  of  other  neumlgias,  except  so  far  as  it  is  modified  by  local  oircum- 
stances.  Among  these  latter,  are  enlargement  of  the  prostate  glaod, 
by  wliich  pressure  is  exerted  on  the  nerve,  various  tumors  of  the  ab- 
dominal organs,  the  pressure  of  the  fcetal  head  in  childbirth,  accumula- 
tions of  fieces  in  the  large  intestine,  etc.  It  is  also  oocasioually  in* 
duced  by  the  pressure  on  the  nerve  which  results  from  sitting  long 
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oil  a  hard  cbalr.  Several  cases  of  this  kind  have  come  under  my  obser- 
ration, 

I  have  abo  noticed  the  fact  that  sciatica  is  ofieo  developed  with 
^e&t  suddeoness  on  the  patient  making  somo  unusual  exertion  of  the 
Umb.  In  such  cases  the  effort  is  probably  only  the  spark  which  lights 
tip  tlie  flame. 

The  Diagnosis  is  not  a  matter  of  any  difBculty,  though  I  havti  many 
times  seen  cases  mistaken  for  diseases  of  the  spinal  cord,  and  vie€ 
vena.  The  Prognosis  depeads  greatly  on  the  ability  to  reinovo  the 
causo. 

Morbid  Anatomy  and  Patliology.— The  remarks  which  might  be 
made  under  this  head  have  already  been  expressed  to  some  extcmt  in 
the  foregoing  pages,  and  there  is  not  much  more  that  could  bo  said 
without  entering  the  domain  of  pure  speculation.  I  may,  however, 
state  my  opinion  that  neuralgia,  not  directly  the  result  of  some  phyai- 
oal  cause  interfering  with  the  integrity  of  the  nerve  in  which  it  is  situ* 
ated,  is  almost  invariably  induced  by  a  depressed  stato  of  the  systeiu. 
Its  existence  in  such  cases  is  evidence,  therefore,  of  deficient  physioal 
stamina,  and  of  the  fact  that  tlie  nervous  system  is  not  duly  nouri^ML 
Hie  remote  factor  may  be  malaria,  syphilia,  rheumatism,  gout,  or  some 
atJier  cause  capable  of  lowering  the  vitality  of  the  organism,  and, 
as  a  consequence,  that  of  the  nerves.  It  is  of  course  of  the  utmost 
importance  with  reference  to  the  treatment,  to  ascertain  whetJier 
there  is,  or  is  not,  any  suoh  ooustitutionai  taint,  but,  whatever  the 
result  of  our  inquiries  in  this  direction,  that  system  of  therapeutics 
is  best  which,  in  addition  to  special  medication,  embraces  restoiativa 
means. 

Treatment. — The  measures  wbicJi  it  is  proper  to  employ  in  neu- 
ralgia may  be  divided  into  two  eategDrie%  the  constituiioiial  and  the 
local. 

Among  the  constiiutioual  remedies  must  be  included  those  whieli 
arc  for  the  correction  of  any  taint  which  may  be  present.  H  tliere  is 
reason  to  suspect  the  existence  of  syphilis,  iodide  of  potassauto  is  an 
indispensable  remedy,  and  should  be  given  in  largo  doses.  It  is  also 
sdriaable  in  rheumatic  neuralgias,  especially  of  the  of^rvico-oooipital 
rsgion.  If  malaria  can  be  ascertained  to  have  exerted  an  iufluenoe, 
quinine  must  be  admiubtered;  and,  indeed,  it  b  safe  tu  act  upon  the 
theory  that  this  has  been  the  cause,  unless  some  other  can  be  clearly 
made  out.  It  must  be  recoUeeted  tliat  malaria  may  give  rise  to  doq- 
rmlgis,  especially  in  the  facial  tienre,  without  there  having  beoo  any 
oUier  manifestation  of  its  toxic  effect ;  and  that  the  affection  is  oft^a 
onred  by  large  doeoe  of  quinine,  when  the  patient  has  uot  appareotJy 
been  subjected  to  the  malarious  influence.  Should  there  be  no  relief 
aft4*r  three  or  four  ten-grain  doses  of  quinine,  it  shouKl  still  not  bo  de- 
cided that  the  disease  is  not  of  malarious  origin,  but  the  quiniov  should 
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be  given  in  still  larger  doses,  as  in  Dr.  Clinton  Wagner's  own  cuae,  in 
which  fifty  grains  were  taken  in  eight  or  ten  hours.*  If  there  is  still  no 
improvement,  arsenic  should  bo  administered.  I  have  seen  many  ca^es 
of  supraorbital  neuralgia,  undoubtedly  the  result  of  miasmatic  poi£oa> 
ing,  effectually  cured  by  arsenic,  when  quinine  had  failed.  From  ray 
own  experience,  I  am  very  well  convinced  that  it  acts  much  more  efiicfr- 
oioualy  when  administered  by  hypodermic  injection  than  by  the  stomaoh. 
Four  drops  of  Fowler's  solution,  diluted  with  an  equal  quantity  ol 
water,  should  be  given  twice  a  day,  and  the  quantity  should  be  gradu- 
ally increased  to  eight  or  ten  drops  at  a  dose.  Even  in  cases  not 
malarious,  arsenic  will  often  be  found  to  be  a  most  valuable  therapeutic 
agent. 

If  a  gouty  diathesis  is  present,  colchtcum  should  be  used  ;  and,  if 
rheumatism  be  clearly  made  out,  the  blood  should  at  once  be  rendered 
alkaline  by  liquor  potassaa. 

Whether  any  specific  trouble  be  discovered  or  not,  geaeral  tonics 
are  always  indicated  ;  among  them  cod-liver  oil  occupies  the  fr<int  raakt 
and  iron  is  not  far  behind  it  in  value  ;  strychnia  is  also  very  generally 
useful.  Among  constitutional  remedies,  ergot  has  proved  of  very  de- 
cided benefit  in  my  hands,  and  this  especially  in  sciatica.  It  should  be 
given  in  largo  doses,  a  drachm  or  more  of  the  tincture  three  times 
day, 

A  full  and  nutritious  diet  is  of  great  value  in  the  treatment  of  nea* 
ralgia,  as  are  likewise  sunlight,  and  pure  and  fresh  air. 

In  addition  to  these  purely  constitutional  measures,  there  are  others 
which,  though  administered  to  act  upon  the  system  at  large,  are  giv< 
for  the  purpose  of  arresting  a  paroxysm,  or  deadening  sensibility,  so\ 
to  prevent  the  pain  being  felt.  The  medicines  embraced  in  this  a 
gory  are  included  among  the  stimulants,  narcotics,  and  aniesthel 
Opium  and  its  various  preparations  are  preeminent  as  paUiatives  of  the 
neui'algic  paroxysm,  and  morphia  stands  first  among  thetu.  It  is  most 
efficaciously  administered  h^^odemiically,  in  doses  varying  from  one- 
sixth  grain  to  half  a  g^in,  or  even  more  in  extreme  cases.  Great  ctro 
should  be  exercised  in  its  use,  and  the  smaller  quantity  meutiooed 
should  not  be  exceeded  except  by  regular  gradations.  It  is  iramatenjil 
in  what  part  of  the  body  the  injection  is  made,  so  far  as  ita  iuflaeace 
over  the  pain  is  concerned. 

But  in  sciatica  it  appears  to  me  to  be  advantageous  to  follow  a  plaii 
of  treatment  which  the  size  of  the  affected  nerve  renders  admissib^ 
and  that  is,  tlie  injection  of  morphia  into  the  tissue  of  the  nerve,  or, 
if  that  shoidd  not  be  effected,  as  near  to  it  as  possible.  The  prepa- 
ration I  use  is  a  solution  of  the  sulphate  of  morphia,  consisting  of  ten 


'  *•  Proceedings  of  the  New  York  Neurological  Society,"  J^^choloffiad  /cmmd/,  Ath 
giwt,  1874,  p,  12d. 
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graios  of  the  salt  to  two  draobms  of  wster  as  proposed  bf  Dr.  Lawson/ 
Thw  mixture  is  partially  solid  at  ordinary  temperatures,  and  must  bo 
warmed  before  administration,  so  as  to  cause  complete  solution  of  the 
aoparated  crystals.  Every  six  minims  of  this  solution  contain  one-half 
of  a  grain  of  the  sulphate  of  morphia.  Two  minims,  equivalent  to  the 
sixth  of  a  grain,  are  sufficient  for  a  first  injection,  and  this  may  be 
gradually  increased,  if  necessary,  to  half  a  grain.  One  injection  a  day 
is  generally  sufDcieut,  but  two  may  be  required  in  extreme  cases.  Dr. 
Lawaon  carries  the  point  of  the  syringe  to  the  depth  of  an  inch  or  an 
inch  and  a  half,  without  regard  to  the  nerve  further  than  that  he  reoom- 
mends  the  injection  be  given  in  its  neighborhood.  I  think  it  is  betteri 
if  pKMsible,  to  strike  the  nerve  with  the  point  of  the  syringe,  and  then  to 
inject.  To  do  this  is  no  difficult  matter.  Select  a  point  on  the  pos- 
terior aspect  of  the  thigh,  about  four  inches  below  the  trochanter  ma- 
jor, and  an  inch  exterior  to  the  median  lino,  push  the  point  of  the 
•yringe  perpendicularly,  and  at  a  depth  varying  from  one  to  two  inchoa 
the  nerve  will  generally  be  reached,  as  will  ba  evidenced  by  the  pa- 
tient feeling  a  slight  thrillitig  sensation  in  the  parts  below.  Then  the 
requisite  quantity  is  to  be  injected,  and  the  syringfe  withdrawn.  If  the 
nerve  should  not  be  touched,  the  injection  may,  novoKheless,  be  made* 

The  effects  of  this  treatment— especially  if  the  injection  be  made 
into  the  nerve — are  gcneraUy  very  decided  at  once,  I  have  had  pa* 
tieots,  who  walked  with  the  utmost  difficulty,  leave  my  consulting-room 
with  an  elastic  step  and  free  from  pain  n  few  minutes  after  such  an  in- 
fection has  been  made  ;  and  others,  who  could  not  even  tufn  In  bed  or 
move  the  afTocted  limb,  g«5it  up  and  walk  about  the  room  after  a  like 
period.  The  pain,  however,  usually  returns^  and  the  injection  must  be 
repeated,  and  in  slightly  larger  doses. 

But  the  treatment  b  not  only  palliative  ;  it  is  often  positively  oura* 
tive.  Dr.  Lawson  himself  was  permanently  cured  by  it,  and  many 
oasoa  within  my  own  experience  have  been  equally  auocesafany  treated. 

In  other  neuralgias,  notably  in  the  eervioo-braehia! — ^braohialgia — 
and  tlie  dorso-intercostal — lumbago,  and  pleurodynia — it  is  also  re- 
markably efficacious. 

Among  other  medicines  of  this  class  art*  lielladonna,  or  ll4«  alkaloid 
atropiii,  Indian  hemp,  aconite,  gelseminum,  bromide  of  potassium,  hy- 
drate of  chlor.ll,  hyoscyamiift,  coninm,  and  i^ome  others  of  minor  ioipor- 
tanoo. 

Of  tlu*se,  aconite  is  prcfenibly  nnploytMl  in  thr  form  of  DuqttCitnct*s 
acouitia,  and  h  often  remarkably  efficacioUH  >j^  hen  all  other  means  have 
failed^  It  should  be  vsed  with  great  caution,  and  the  dosee  be  rtty 
aally  increased,  till  some  decidc<l  evidence — numbness  in  the  arms 

<  ''Sdstka,  Lombaj^o,  rod  Brachlalgia,''  Um/^oa,  W%  ^  !»S.  Dr.  Uirton  vm  Uis 
of  murphl*.  but,  ttw  fulpKsls  bcisf  ihs  OoapwiDd  gnmXij  sapkifod  la  this 
I  hsf« 
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and  legs,  for  instance— of  its  phyBiological  action  or  the  cessation  of 
the  paiu  he  obtained.  I  ussually  gi%'e  il  in  solution  in  dilute  alcohol  in 
the  proportion  of  one  grain  to  the  ounce.  Four  minims  of  this,  t^t^ual 
to  the  jjg  of  a  grain,  are  enough  to  begin  with.  In  two  hours  a  dot»e 
of  five  minims  may  be  given,  and  so  on,  if  necessary,  up  to  ten  minims, 
or  jig  of  a  grain.  Beyond  this  I  have  never  ventured,  and  only  once 
have  I  carried  the  dose  to  this  point  The  patient,  a  maKter  brastt-fijj* 
isher,  had  suffered  with  intense  left  facial  neuralgia,  which  had  resisted 
every  means  that  had  been  tried.  When  he  first  eonnnlted  me,  1  found 
some  reason  to  suspect  the  existence  of  a  syphilitic  taint,  and  I  treated 
him  with  large  doses  of  iodide  of  potassium.  This  was  in  the  early 
jiart  of  August,  1880,  He  gradualfy  improved,  and,  while  taking  one 
hundred  and  eighty  grains  a  day,  declared  himself  free  from  all  paiij. 
I  continued  the  remedy  for  a  couple  of  weeks  longer,  and  then  stopped 
its  administration.  But  in  a  month's  time  he  returned,  with  the  pain 
as  bad  as  ever.  I  again  tried  the  iodide,  with  mercury  in  addition,  but 
without  the  least  effect,  ko  far  as  mitigating  his  suffering  was  con- 
cerned. I  then  gave  DuquesuePs  aconitia  in  the  way  mentioned.  Al 
eight  drops  he  began  to  experience  relief,  though  there  was  a  general 
burning  sensation  over  the  whole  body,  and  great  physical  and  mental 
prostration.  I  gave  nine  drops,  and  two  hours  afterward  ten»  nith 
the  effect  of  entirely  stopping  the  pain  ;  and  up  to  this  lime,  focr 
months  having  elapsi-d,  there  has  been  no  relapse.  Sometimes  it  faiif. 
It  did  so  notably  in  i>ne  of  the  worst  cases  of  spasmodic  facial  neural' 
gia  I  ever  saw,  and  which  I  brought  before  the  American  Neurological 
Association  at  its  raeetiug  in  June,  1880  ;  but  I  have  had  several  caseB 
of  a  very  severe  type  m  which  its  effect  was  all  that  could  be  deeired» 
and  others  in  which  it  produced  marked  alleviation.  Dr,  R,  F.  Weir' 
has  reported  an  interesting  case  of  cure  by  its  use.  It  is  espei^ially 
useful  in  facial  neuralgia.  Gelseminum  is  also  a  drag  of  undoubted 
power  ovet*  neuralgia.  Dowse*  expresses  the  opinion  that  its  action  i» 
more  specifically  exercised  upon  the  dental  branches  of  the  inferior 
maxillary  nerve,  and  I  am  inclined  to  concur  with  him  in  this  view. 

Of  very  great  value  are  chloroform  and  ether,  administered  by 
inhalation,  and  the  various  forms  of  alcoholic  liquors.  It  not  wnfre- 
queiitly  happens  that  an  attack  of  neuralgia  can  be  at  once  aborted  by 
an  ounce  or  two  of  whiskey  or  brandy,  especially  in  a  person  n< 
habituated  to  their  use. 

A  somewhat  different  class  of  remedies  for  neuralgia  are  th< 
which  are  either  tonic  to  the  nervous  or  general  system,  without, 
quinine  and  arsenic,  being  antagonistic  to  malaria.     Among  these  are 
strychnia,  phosphorus,  and  iron, 

'  Archives  of  Meditine,  August,  1879. 
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Of  these  strychnia  is,  I  tbink,  mo^l  efficacious  when  adralui»terrd 
hypodermically  in  doses  of  from  the  one  forty -eighth  grain  to  tlie  one 
thirty-second  grain  twico  daily  ;  or  it  may  be  given  Internally  in  some* 
what  larger  do^es  throe  times  a  day. 

1  have  long  used  phosphorus  in  the  treatment  of  neuralgia.  T  at 
one  time  extensively  employed  the  pho!«pliorelted  oil,  but  more  recently 
have  inihr^tituted  the  phoH|)hide  of  yJnc,  which,  I  tliink,  is  altogether  a 
prcferahle  form  uf  administration.  The  formula  given  on  page  09 
MfiU  fulfill  every  indication  for  phosphorus  and  strychnia.  These  two 
remtfdiesi  are  particularly  beneficial  in  neuralgia  occurring  in  pentans 
who  have  exhausted  the  vital  powers  by  dissipation  and  exccHAi^H  of 
various  kinds. 

Iron  is  especially  valuable  in  ca»e«  of  neuralgia  due  to,  or  accom- 
panied  with,  an  anaemic  condition  of  the  system.  Anstie  speaks  highly 
«f  the  tincture  of  the  chloride,  and  aHcrilH»»  to  it  a  marked  and  dinn^t 
influence  upon  the  nervous  centres  diiTereut  from  that  produced  by 
other  preparations  of  the  mineral.  It  should  be  given  in  do6es  of 
thirty  or  forty  minims,  properly  diluted  in  water,  three  time*  u  day. 
While  recognizing  the  benefit  to  be  derived  from  this  agent,  I  have 
generally  preferred  the  sesquioxide  in  powder»  which  can  be  taken 
without  injury  to  the  teeUi  or  probability  of  stomach  dcraugemeDt. 
I,«arge  doses — twenty  to  forty  grains  three  times*  a  day — should  be 
ployed. 

The  chief  loed  meuii  of  treatment  consist  of  counter-irritation  and 

the  application  of  certain  substances  calculated  to  deaden  the  aensi* 

bility  of  the  nerves.     Under  the  former  head  come  blisters  and  the 

various  stimulating  or  irritating  liniment.'^,  essential  oils,  solutionn,  and 

the  actual  cautery.     Blisters  should  be  ap}>lied  along  the  eourse  of  the 

affected  nerve.     They  ai*e  especially  valuable  in  s<?iatica.     Linimenta 

are  rarely  of  much  service,  and,  moreover,  they  are  dirty.     Of  the 

easeatial  oils,  that  of  a  spec^iesof  |  inl  put  up  by  the  Japanese  is 

flCMnotitnes  of  immediate  service  r       ^       orbital  neuralgia,  as  is  aliio 

■  Btrong  aqua  ammoniav    The  actual  cautery  often  afford*  prompt  relief, 

HB||taftvhen  applied  over  the  nerve  or  to  some  distant  part  of  the  body, 

^PiPVHfttica,  Krb '  ^pt* akH  of  the  palliative  effect  of  the  ixhI  hot  iron 

applied  to  the  external  ear.     Ab  he  very  proj)erly  ri*markji«  tlie  fael 

that  we  cannot  explain  the  /Htfiortnif  of  ii*  action  i*  no  reaaon  why  we 

•honld  ridicule  its  use. 

Of  Hedative  applications,  the  tincture  of  aconite,  bcH  tn, 

etc.,  are  Mometimes  of  (service.     Dr.  Dowse,  in  the  exctj  -rk 

alreaiiy  cited,  speaks  highly  of  a  Bolution  of  chloral  bydrau*  applied 

ally  as  being  efficacious  even  when  the  same  dn»g  given  inter- 

>y  haft  faile<l  to  give  n'lief.     Hi^  method  of  using  it  is  to  make  a 

solution  in  Uie  proportion  of  one  ounce  of  chloral  to  aixteen  of  wator* 

'UaadtHidi/'  Buul  xll,  |i.  IdS. 
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This  is  then  made  hot.  Three  layers  of  lint  clipped  in  this  solution  are 
next  applied  to  the  skin  over  the  affected  part,  and  over  these  three  or 
four  folds  of  flannel,  previously  soaked  in  very  hot  water  and  vrrung  u 
dry  as  possible.  Over  the  whole  a  piece  of  India-rubber  schectinif  i« 
placed.  The  whole  is  then  hound  firmly  to  the  surface,  and  left  in 
position  for  six  or  eight  hours.  When  removed,  the  skin  should  he 
painted  with  collodion  or  dusted  with  starch,  and  then  covered  wHh 
cot  ton -wool. 

T  have  tried  this  procesa  in  one  very  severe  ease  of  crural  oeuralgia, 
and  in  one  of  cervico-occipital  neuralgia,  both  of  which  were  obBtinate 
cases,  with  very  gratifying  success. 

Heat,  either  dry  or  moist,  is  of  itself  of  service  in  most  rases,  and 
eoldj  in  the  form  of  ice,  eometimea  relieves  neuralgic  pain  verv 
promptly. 

Dr.  W.  H,  Tliompon/  in  a  recent  clinical  lecture,  ascribes  very  bene- 
ficial residts  to  the  loeal  application  of  water  of  from  85®  to  95''  to  the 
«kin  in  cases  of  sciatica.  lie  considers  it  especially  useful  in  tbo>s6  in* 
stances  in  which  the  muscles  arc  contracted, 

Kut,  above  all  local  means,  not  only  for  relieving  the  pain  of  any 
particular  paroxysni,  but  also  for  effecting  a  pennancnt  cure»  electricity 
stands  first.  I  have  employed  it  in  every  possible  form,  and  am  sali»- 
fied  that  the  primary  galvanic  current  is  the  preferable  agent.  Indeed, 
I  very  much  doubt  if  the  induced  current,  unless  in  a  few  ca^es^  wbfii 
the  wire-brush  has  been  employed,  has  ever,  in  my  experience,  accom- 
plished any  very  decided  benefit.  In  the  employment  of  the  primary 
current,  the  positive  pole  sliould  be  applied  over  the  seat  of  the  pftJn, 
and  not  more  than  fifteen  or  twenty  Smee^s  cells  should  be  used.  TTie 
application  should  be  eontiriuous  for  at  least  half  an  hour,  and  should 
be  repeated  every  day  for  several  weeks,  and  in  extreme  cases  )oug«r. 
I  have  cured  a  number  of  severe  cases  of  nearly  every  kind  of  neunl' 
gia  by  the  aid  of  electricity  when  other  means  had  entirely  failed.  T 
rarely,  however,  employ  it  without  at  the  same  time  insist  in  ir  on  such 
constitutional  treatment  as  the  case  seems  to  require. 

I  have  several  times  used  acujnincture  with  success,  and  have  iike- 
wnse  employed  electro-puncture  with  decided  benefit  in  ten  cases  of 
sciatica.  In  either  operation  the  needles  should  be  introduced  at  tht 
most  painful  parts,  and,  when  galvanism  is  also  used,  the  current 
should  be  pasHcd  continuously  through  the  needles.  In  a  notable 
case  of  sciatica  which  I  saw  in  consultation  with  my  friemi  Pr. 
John  Gallaher,  of  this  city,  a  severe  attaek  was  at  once  cut  short  by 
electro-puncture.  Two  or  three  cells  will  afford  a  current  of  suflScient 
tension. 

As  to  surgical  operations  on  the  affected  nerve»,  either  of  section  or 
excision  of  a  portion  of  their  continuity,  the  suooeas  which  has  hitherto 
'  "On  the  Treatment  of  Sciatica,"  '•American  Clinical  Lwsturce,"  vol  L,  No.  H,  IW, 
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them  has  not  been  such  as,  in  my  opinion,  to  warrant  their 
ion. 

But  there  are  two  other  Burgioal  means  of  truatmAint  in  certain  neu- 
ralgic affections  which  have  been  recently  introduced,  and  which  are 
entitled  to  sometbing  more  than  a  mere  pai^isiing  reference.  These  are 
**  nerve-stretching  "  and  **  nerve-compression.** 

The  former  has  been  practised  mainly  on  the  sciatic  nerve,  for  the 

ef  of  sciatica — though  it  is  applicable  to  other  nerve*.  I  have  oper- 
ated on  the  sciatic  nerve  in  thiti  way  five  tiuie^i,  and  with  the  reiiult  of 
affording  immediate  and,  up  to  the  present  time,  complete  relief.  I 
have  always  performed  the  operation  on  the  nerve  at  about  the  junc- 
tion of  the  middle  and  lower  thirds,  that  beirtg  the  jMjint  at  which  it 
is  more  readily  reached.  I  make  an  incision  four  or  6ve  inches  in 
length  through  the  skin  and  aponeurosis,  and  ejcpose  the  nervD.  I 
then  pass  under  it  an  ivory  paper-knife,  and  gradually  lift  the  nerve 
from  the  bottom  of  the  wound,  stretching  it  to  the  extent  of  three  or 
faur  inches,  while  making  the  traction  as  far  as  possible  in  a  down- 
ward direction.  In  the  last  case,  I  put  my  index-finger  under  tb« 
nerve,  and  lifted  it  out  of  the  thigh  with  much  more  ease  and  with  leas 
mk  ot  injury  than  before,  and  thia  is  certainly  the  preferable  pro- 
otdure. 

The  operation  is  by  do  meana  a  painful  one  ;  in  fact,  there  is  no 
piiin  except  that  caused  by  the  preliminary  incision  through  the  skia. 
I  have  in  two  of  the  eases  omitted  to  use  anaesthetics  ;  but  in  th» 
others  I  employed  the  ether-spray,  so  as  to  abolish  the  sensibility  of 
the  skin.  I  prefer  that  the  patient  should  be  sensitive  to  pain  whila 
the  stretching  is  being  performed,  as  irajKirtant  information  is  derived 
from  the  sensations,  the  object  being  to  carry  the  extension  to  the 
point  of  producing  very  decided  numbness. 

I  have  never  had  any  untoward  accident  follow  the  operation.  For 
JHfifii  days  subsequently  there  have  been  numbness  and  paresis  ;  but 
ikiM  |>benomena  have  gra<Uially  disappeared,  and  without  being  fol- 
lowed by  a  return  of  the  pain. 

Comprestiion,  as  a  remedy  for  neuralgia,  has  been  practised  to  a 
limited  extent,  but  is»  T  think,  worthy  of  more  extended  use.  Dowse ' 
speaks  of  it  as  a  *' palliative  mode  of  treatment,  which  certainly  baa 
some  a«lvantages ; "  but  I  have  in  several  eases  earriinl  it  to  a  muoh 
greater  extent  than  it  has  hitherto  been  employinl, 

Mf  first  oases  were  two  of  neuralgia  of  the  testis,'  and  in  these  I 
anbjected  the  opermatic  cord  to  pressure  strong  enough  to  break  up 
the  axis  cylinder  of  the  spermatic  nerve,  with  the  result  in  both  in- 
stances of  obtaining  complete  relief  from  the  most  agonizing  suffering. 

•  Op.  riL,  p,  27. 

•  "N«ur&l|rU  of  the  Te«tK"  .Sf.  Aouti  CWWrr  »/  Medicine  lis;.  1690,  sad  JlVurv. 
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In  neitluT  case  has  there  been  any  return  of  the  disease  nor  loss  of 
genital  power.  I  mnde  use  of  an  apparatus  similar  to  a  lemon-squeewr, 
the  blades  of  which  could  bo  brought  closely  together  by  means  of  i 
screw,  though  in  the  fir^t  case  a  wooden  teat-tube-holder  answered  the 
purpose.  Since  the  publication  of  these  cases,  I  have  employed  com- 
pression in  two  cases  of  sciatica,  using  a  tourniquet  and  an  Wary  ball 
for  the  purpose,  but  with  only  partial  success,  and,  in  one  case  of  severe 
supra-orbital  neuralgia,  with  complete  relief.  The  cases  in  which  com- 
pression is  applicable  are  limited,  of  course,  to  those  nerveu  which,  by 
their  situation,  allow  of  strong  force  being  exerted  upon  them,  from 
the  fact  that  they  pass  over  bone,  and  to  those  which,  like  the  spermatic 
nerve,  admit  of  the  whole  tissue  being  compressed  between  two  op- 
jjosing  hard  substances. 


CtLVPTER   IX. 

BYTHJUS  OF  THE   P£BtPHKEAL   NKRVOUS   SYSTEM. 

The  peripheral  nerves  are  often  the  seat  of  various  eyphilitic 
sions.  They  may  be  compressed  even  to  the  extent  of  complete  destrac- 
tion  by  a  syphtlitic  neoplasm  developed  in  their  tract.  This  compression 
may  occasion  a  local  neuritis  with  eonseeutive  atrophic  degeneration, 
and  it  is  especially  apt  to  be  met  with,  in  connection  with  the  emnitl 
nerves,  at  those  points  where  they  penetrate  the  dura  mater,  thickened 
by  a  syphilitic  infiltration.  Sometimes  this  leads  to  a  slight  compret- 
sion  of  the  nerve,  the  sheath  of  which  is  thickened  and  the  nerve  itw^ 
softened  ;  and,  again,  to  anaemia  and  subsequent  atrophy. 

It  may  also  happen  that  a  gumma,  developed  in  the  vicinity  of  a 
nerve,  reaches  this  last  by  direct  growth.  This  is,  above  all,  liable  lo 
occur  with  those  nerves  the  sheath  of  which  is  not  very  thick,  and  pw- 
ticularly  for  the  ehiasma  of  the  optic  nerve.  Virchow,  Von  Graefe, 
and  Heubncr,  have  published  cases  of  the  kind. 

The  peripheral  nerves  may  also  be  the  seat  of  primitive  6}*philitic 
lesions,  and  this  to  a  considerable  extent.  They  then  lose  their  rounded 
form  an«l  white  color,  and  present  the  appearance  of  reddish  coMt 
formed  of  connective  or  fibroid  tissue.  At  other  times  they  have  beeo 
found  of  a  lardaceous  consistence,  or  rather  swollen  and  infiltrated  by 
a  reddish  or  yellowish -gray  substance.  These  alterations  have,  op  U> 
the  present  time,  been  exclusively  observed  in  the  cranial  nerves. 

Finally,  in  the  instances  of  certain  neuralgic  patients,  periphersl 
paralyses  have  been  obser\^ed  which,  persisting  until  the  death  of  the 
individual,  have  presented,  on  the  most  thorough  examination,  no 
alteration  in  the  corresponding  nerves.  Syphilitic  lesions  limited  Ui 
a  single  ner\'e  are  always  manifested  by  grave  functional   imuUla 
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of  the  organs  supplied  by  the  affected  nervt^  wnth  integrity  of  neigh- 
boring organs,  (tcncrally  these  lesions  coneeni  the  oculo-motor  nerve, 
Ptosig  is  then  observed  before  the  moveinenta  of  the  globe  of  the  eye 
are  affected.  Later  are  developed  extenial  strabisnius,  exophthalmta, 
and  a  considerable  dilatation  of  the  pupil 

When  the  Fyphilitic  lesion  affectii  the  braneheft  of  the  facial,  the 
ordinary  symptoms  of  paralysis  of  this  nerve  are  observed.  When  il 
is  limited  to  the  abducenji,  there  are  internal  strabismus  and  diplopia. 
Paralysis  of  the  museles  of  mastication  of  one  side  has  been  noticed, 
coosecutive  to  a  syphilitic  alteration  of  the  motor  branch  of  llu-  ^HTi 
nerve  of  the  corresponding  side. 

Peripheral  motor  paralyses  of  syphilitic  origin  are  acconipantea  Wilh 
abolition  of  the  electric  excitability  of  the  branches  of  the  affected  nerves 
(Ziemssen),  and  with  atrophy  of  the  coiT«6pondtng  muscles  (Heubner). 

Syphilitic  lesions  may  concern  the  sensory  portion  of  the  trifacial, 
and  then  a  trifacial  neuralgia  is  developed,  the  origin  of  which  is  re- 
vealed by  its  noctnnial  exacerbations.  Hy])er9Mtheeta  sooner  or  later 
18  replaced  by  anaesthesia. 

Cases  of  amblyopia  and  of  am.iurosi8,  yielding  to  the  action  of  spc- 
ei6c  medication,  and  pvidenlly  due  to  syphilitic  letiions  of  the  optic  nervr, 
have  been  published.   Thfsf  lc^lons  may  also  t»e  manife!*ted  by  heminpia. 

And  here  and  there  in  medical  literature  eases  are  found  recorded 
of  neuralgia  affecting  variouj*  part«i  of  the  Ixxly,  and  which  have  hrt*t\ 
promptly  cured  by  anti-syphilitic  treatment,] 

Srvrrnl  cases  of  syphilitic  anaemia  have  come  under  my  observation, 
in  which  there  was  no  reason  for  suspecting  a  central  lesion,  and  which 
were  promptly  cured  by  the  specitic  treatment  recommended  in  other 
parts  of  this  work.  Cases  of  syphilitic  deafness,  due  to  alterations  of 
the  auditory  nerve  of  one  nr  both  »tdes,  are  by  no  means  infreipicntly 
met  with,  and.  unless  taken  very  early  in  their  development,  by  ihe 
SKMit  decided  anti-sv^thilitic  treatment «  are  apt  to  prove  intractable. 

Aphonia,  due  to  paralysis  of  the  laryngeal  muscles,  from  syphilitic 
alterations  of  the  communicating  branch  of  the  prpinnl  accessory  ncr>'e 
or  the  recurrent  laryngeal  ncrvcit,  is  not  a  verj*  uncommon  oceurrencc, 
and  is  usually,  if  subjected  to  treatment  before  the  excitability  of  the 
tunHcleM  is  loBt,  a  not  obstinate  affection. 

In  all  leases  of  syphilitic  paralysis,  in  addition  to  the  specific  treat- 
ment imperatively  demanded,  electricity  should  always,  if  possible,  be 
employed.  I  mention  this  last  fact  particularly,  becaui©  I  am  hM  to 
believe  the  idea  is  more  or  les^  prevalent,  that  such  paralyneff  require 
no  other  treatment  than  iodide  of  j»otassium  and  mercury.  I  have  re- 
peatedly found  in  casea  of  facial  paralysis,  clearly  syphilitic  in  charac- 
",  that  the  electric  contractility  of  the  mus^'les  to  the  faradaic  cur- 
was  entirely  abolished,  and  that  the  galvanic  current  of  strong 
was  necessary  to  excite  them  to  action. 


t4?r, 


SECTION   V. 

DISEASES  OF  THE  SYMPATHETIC   XER- 
YOUS  SYSTEM/ 


CHAPTER   I. 

PATBOLOGT  OF  THE  CEliVlCAL  SYMPATHETIC, 

Whatever  idea  we  may  form  of  tbe  relations  of  the  great  rjmir 
pathetic  with  the  cerebro-spinal  axis,  and  of  the  Dature  of  the  nerroo* 
functions  which  devolve  upon  it,  it  is  incontestable  that  the  nerve  ex- 
erciscH  au  immediate  itiflueiice  over  the  circulation,  caloriBcation,  the 
secretions,  and  the  nutrition  of  the  organs  to  which  it  is  distribnUNl, 
and  over  the  elements  corapriscd  in  these  organs.  The  welMtnowa 
experiment  of  Claude  Bernard,  which  consists  in  dividing  the  great 
cer\ncal  sympathetic,  is  quite  adequate  to  exhibit  these  several  Infla- 
cnccfl.     As  a  conHcquencc  of  such  a  section  there  result  : 

L  A  very  apparent  dilatation  of  the  vessels  of  the  face  and  of  the 
ear  of  the  corresponding  side,  aurl  which  amounts  to  a  well-marked 
congeHtion  of  these  parts.  Notlinagel  lia*  been  able  to  convince  himself, 
by  direct  observation,  that  these  vascular  troubles  affect  also  the  mem* 
branes  and  the  encephalou  of  the  corresponding  side. 

This  dilatation  and  conj^csliou  lias  been  attributed  to  a  paralysis  of 
those  vaso-motor  tibres  of  the  sympathetic  which  give  tone  to  the  ves* 
sels.  If,  in  fact,  a  continuous  galvanic  current  be  passed  through  the 
peripheral  segment  of  the  divided  nerve,  we  see  the  vessels  resume 
their  normal  calibre,  and  at  the  same  time  the  phenomena  of  conges- 
tion disappear. 

3.  An  elevation  of  local  temperature,  especially  manifested  in  ih* 
natural  cavities  (auditory  canal,  nostril,  mouth),  on  the  side  with  lh» 

*  Althougb  there  is,  in  iny  opinion,  scarcely  puflleient  dita  rektivc  to  the  dU(Hisc$of  tlw 
fympathetic  nervous  sjstem  to  worrnnt  the  siiltjort  l>eing  fully  considered  In  a  #Tst«nfttic 
treatise  like  the  present,  I  have  thouiihl  it  well  to  incorporate  Dr.  Labadie-Lag^Wi  ^\eA- 
lent  sjnopsiB,  which  he  prepnivd  as  an  appendix  to  his  French  tnmslAkion  of  this  troik. 


PATHOLOGY  OP  THE  CERVICAL  SYMPATnETIO. 


660 


The  difference  of 


between  one  ditle  and  the  other 
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teroperati 

Centigrade, 

This  local  elevation  of  temperature  h  in  part  the  reBult  of  the  vas- 
cular congention  dett-rmined  by  the  division  of  the  va»o-motor  nerves. 
We  know  that  the  iempt*rature  uf  the  peripheral  organt^  is^  in  general, 
more  elevated  when  an  increased  quantity-  of  blood  circnlates  through 
them.  But,  as  this  local  rise  of  temperature  remains  after  all  trace  uf 
vasctUar  congestion  has  disappeared,  it  has  been  8up|>o»ied  tliat  the 
vaao-raotor  nerven  exercised  a  direct  influence  over  the  function  of 
calorification  of  the  tissues  ;  that  the  vaso-motor  fibn*«  moderate  to  a 
certain  extent  the  nutritive  changes  of  the  organs  to  which  they  are 
dislributedj  and  that^  moreover,  their  paralysin  causes  an  increase  in 
local  organic  combustion,  and  consequently  augmented  tempierature. 
This  explanation  seems  to  be  all  the  more  reasonable,  from  the  fact  that, 
at  a  later  period,  tlie  local  ek*vation  of  temperature  is  succeeded  by  a 
burning  which  coincides  with  a  local  denutrition  of  the  tisiicueA,  as,  for 
iiutanoe,  hemiatrophy  of  the  faee.  At  the  same  time,  in  this  8c<?ond 
period,  the  paralyzed  wide  does  not  perspire,  or,  if  it  does,  penpires 
leea  iu  amount  an<l  lens  frequently  than  the  sound  side  (Nicati),  while 
during  the  period  Immediately  after  section  of  the  great  sympathetic 
we  obBer\'e  : 

3.  A  decided  diaphoresis  with  epiphora,  rery  exactly  limited  to 
the  half  of  the  face  on  the  Rame  Bide  as  the  sc*ction. 

4.  Contraction  of  the  pupil  and  of  the  palf^ebral  opening,  with  ro- 
t motion  of  the  globe  of  the  eye  on  the  »ame  si*le  as  the  section.  The 
runt  ruction  of  the  pupil,  consequent  on  tje<^tion  of  the  great  cervical 
sympathetic,  is  eanily  explained  if  we  admit  that  this  nerve  has  control 
of  the  radiating  tibren  of  the  inn.  When  thc*'e  tibres  are  paralyxtn), 
the  irian  sphincter,  no  longer  having  its  action  resisted,  contracts,  and 
the  pupil  is  dimtnishe<l  in  size.  The  narrowing  of  the  palpebral  open- 
iiag  and  the  retraction  of  the  eyeball  have  been  attributi  ralysis 
of  the  orbital  muscle  of  Mollcr  innervate*!  by  thesyi  ur,  and 
which  has  far  its  function  the  counteraction  of  the  straight  and  oblique 
niliiolefl  of  the  eye,  and  of  preventing  these  muscles  from  drawing  the 
globe  backward. 

In  exciting  the  rcrvicaJ  sympathetic  with  the  galvanic  current,  for 
example,  we  observe  a  certain  numlicr  of  phenomena,  the  reverse  of 
tboae  which  re«(ult  from  itfl  se<'tion.  The  pupil  is  dilatt^d,  the  eyelids 
are  widely  opened,  and  the  eytd)all  is  projected  forwarii  ;  the  V(*s«e1i 
are  contracted  ancl  the  circulation  restncte<!,  at  the  same  time  that  the 
temperature  in  diminished  in  tho  corrcs|M>nding  half  of  the  face.  The 
sensibility  is  diminished  on  the  same  stide,  the  €H>rnca  and  eonjunc- 
tiva  become  dry.  and  the  convulsions  caused  by  stryebnia  ai«  lewi  pro- 
nounced than  on  the  opposite  side  (Waller,  Badge,  Claude  Bernard, 
Brown'S^»quard). 
55 
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These  experimental  results  accord  perfectly  with  those  obtained  by 
clinical  observation  in  man.  In  a  certain  number  of  cafles  of  trau- 
matic lesions  of  the  cervical  sympathetic,  published  during  the  la?t 
twenty  years,  there  have  been  mentioned  with  variable  fre<juency  the 
different  oculo-pupillary  and  vaso-motor  troubles  that  can  be  produced 
by  electrizing  the  syrapathetic, 

[Fourteen  oases  of  functional  troubles  of  the  cervical  sympathetic, 
consecutive  to  traumatic  lesions  of  this  nerve,  are  then  given  on  the 
authority  of  Weir  Mitchell,  Vemeuil,  Seeligmuller»  Barwinkel,  and 
others,  and  eleven  cases,  from  Panas,  Poiteau,  Eulenburg,  and  others 
of  similar  derangeraents  from  the  presence  of  tumors  in  the  course  of 
the  nerve. 

Spontaneous  paralysis  of  the  cer^'ical  s}Tnpathetio  is  also  known 
to  be  produced,  in  appearance  at  lea«t,  although  not  very  often.  Six 
cases  cited  from  Btirwinkel,  and  one  from  Nieati,  are  given  in  illmitni' 
tion,  in  all  of  wbicli  there  were  vaso-raotor  and  oculo-pupillary  troiibka» 
limited  to  one  side,  and  in  all  respects  similar  to  those  following  sec- 
tion of  the  nerve. 

Besides  these,  there  may  be  functional  troubles  of  the  cervicjil  sytn- 
pathetic,  as  consequeiices  of  spontaneous  or  traumatic  lesions  of  thr 
nervous  centres,  Barwinkel  gives  the  case  of  a  man  who,  having  the 
syinptoms  of  bulbar  sclerosis,  presented  also  a  certain  number  of  phe- 
nomena peculiar  to  paralysis  of  the  cervical  sympathetic,  and  Se<*lig' 
muiler  that  of  a  woman  Avho  had  like  symptoms,  in  conjunction  witb 
cerebral  hieraorrhage.^ — W.  A.  IL] 

In  18(19  M.  Rendu  collected,  in  a  very  interesting  raerooir,  a  oc^ 
tain  number  of  cases,  in  which  traumatic  lesions  of  the  marrow  were 
complicated  with  functional  troubles  of  the  cervical  sympathetic,  some 
attributable  lo  paralysis,  and  others  to  excitation  of  the  nerve.  As  in 
the  instances  we  have  cited,  oculo-pupillary  derangements  were  mo*t 
frequently  observed.  Of  eighteen  cases  referred  to  by  him  (fracture*, 
luxations,  and  wounds  with  ctitting  instruments),  implicating  the  cer- 
vical sympathetic,  the  pupil  was  contracted  on  the  side  of  the  lesion 
fourteen  times.  Sometimes  there  was  noted  a  narrowing  of  the  palp**- 
bral  opening,  with  injection  of  the  conjunctiva,  the  face,  and  the  ear, 
and  elevation  of  temperature  in  the  same  pails.  These  vaso-motor 
troubles,  complicating  contraction  of  the  pupil  and  of  the  palpebral 
opening,  were  particularly. marked  in  a  case  cited  by  3L  Rendu  from 
M.  Brown-S^quard,' 

All  tlicse  facts  sufficiently  demonstrate  that  the  superior  portion  «f 
the  spinal  axis  exercises  over  ocular  innervation,  and  the  circulalton 
and  the  calorification  of  the  cephalic  extremity,  an  influence  analogov 
to  that  of  the  great  cervical  sympathetic.     They  also  go  to  show  that 
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cerrical  sympathetic  ilraws  a  great  part  of  its  nervous  action  from 

superior  segment  of  the  spinal  cord. 

[A  like  inference  must  alwo  be  drawn  from  the  fact  tliat  in  locomo- 
:ior  ataxia  there  are  similar  disturbafiocs  in  the  movements  of  the  pupils 
— disturbances  which,  as  we  have  already  seen,  are  among  the  earlioHt 
symptoms  of  the  spinal  affection, — W.  A.  H,] 

CONCLl'SIONS. 

From  a  consideration  of  the  preceding  facts,  we  see  that  of  four- 
teen cai«e8  of  traumatic  lesion  of  the  region  of  the  neck^  in  which  there 
were  also  functional  troubles  of  the  cervical  sympathetic,  ten  were  of 
the  form  of  paralysis,  wf»ile  in  four  only  were  the  symptoms  indicative 
of  irritation.  In  compression  of  the  cervical  sympathetic  by  tamotn, 
of  eleven  cases,  eight  were  manifested  by  paralysis,  and  three  only  by 
irritation.  And  in  instances  of  the  compression  of  the  sympathetic  by 
intra-thoracic  tumors,  functional  troubles  affected  the  cervical  portion 
of  the  nerve,  and  they  were  always  of  a  paralytic  character. 

The  troublcH  consiwt,  for  the  most  part,  of  oculo-pupilhiry  pliennm- 
onstrictinn  or  dilatation  of  the  pupil  and  of  the  palpebral  open- 
More  rarely  circulatory  and  calorific  troubles  (such  aa  conge»<tion 
with  local  elevation  of  temperature  in  the  caee  of  paralysis  of  the 
great  sympathetic,  paleness  of  the  countenance,  with  lowering  of  tem- 
perature in  the  case  of  irritation  of  the  nerve),  and  ilcrangcment  of  the 
secretions,  are  noleti.  In  one  ca.se,  the  comprt*ftsion  of  the  sympathetic 
by  one  of  the  lobes  of  an  hypertrophied  thyroid  gland  cause<l  no  other 
symptom  than  an  increased  secretion  of  sweat. 

Ill  a  certain  numl>€r  of  cases  of  traumatic  lesions  of  the  cervical 
sympathetic,  oculo-pupilbiry  and  va^o-motor  troublea  are  complicated 
with  an  atrophy  of  the  half  of  the  face  un  the  same  aide  as  the  Icition. 
M.  Nicati  is  tlierefore  wrong,  In  his  rather  theoretical  description  of 
the  course  of  the  morbid  phenomena  in  cases  of  paralysia  of  the  great 
sympathetic,  in  considering  hemiatrophy  at  a  symptom  of  the  late 
period  of  the  disonter.  In  Cwe  IIL,  hemiatrophy  was  one  of  iho  phe- 
nomena of  irritation  of  the  nympathetio,  along  with  mydriasis,  palenc^sui 
of  the  corresponding  side  of  the  face,  and  depression  of  temperature 
of  the  extcmiil  auditory  canal  ;  and,  in  C'jwc  \TI.,  hemiatrophy  was 
develo|HMl  a  short  lime  after  the  accident  w^htch  causisl  the  paralyatj^  f^ 
the  sympathetic. 

We  also  notice  that,  in  a  case  re|M>rted  by  Willcbrand  (XVII.),  the 
Q»e  of  iodine  prcparnt if mi^  cauneti,  not  only  the  dijiappearance  of  a  sub- 
clavicular strumous  tumor,  but  also  the  paralysis  of  the  cervical  sym- 
pathetic, which  had  justly  been  attributed  to  the  compression  of  the 
nerve  by  the  growth.  M.  N'cmcuil  li;is  kkh'U  the  dilated  }>upil  of  an 
individual  who  wa-i  (he  iiubject  of  a  cervical  abscess  resume  its  normal 
diameter  when  the  abscess  was  opened  and  emptied  of  its  contents. 


868 


DISEASES  OF  TIIE  SYMPATUETIC  NERVOUS  SYSTEM. 


[A  like  fact  has  come  under  my  own  observation.  It  occurred  in  % 
lady  upon  whom  I  had  operated  for  a  multilocular  cystic  tumor  of  the 
neck,  immediately  over  the  sympathetic  nerve.  After  the  exoUion,  a 
large  cavity  was  left,  which  was  filled  with  liut  for  the  purpose  of 
arresting  the  oozing  of  bloud,  Iti  a  short  time  symptoms  of  irritation 
of  the  pncuraogastric  and  sympathetic  nervea  were  developed.  These 
consisted  of  vomiting,  irregular  respiration,  and  great  disturbance  of 
the  heart's  action  (pneumogastric),  and  dilatation  of  the  pupil  and 
paleness  of  the  face  on  the  ^ide  of  the  lesion  (sympathetic).  On  pe- 
moving  the  pledgets  of  liut,  both  series  of  phenomena  at  one© 
— W.  A.  H.] 


CHAPTER  11. 

KEUnOSKS  OF  THE  CERVICAL  SYMPATHETja 


MiGEAlNfi,  OR    HEMICEAKIA. 

Lately  certain  neuroses  have  been  regarded  as  functional  trouMi 
of  the  sympatliL'tie  nerve.     Sometimes  they  are  apparently  the  result  of 
an  irritative  action,  and,  again,  of  a  paralytic  fitate  of  various  part«  ^'f 
thin  nerve. 

By  migraine^  or  hemicrania,  we  understand  a  painful  paroxysmal 
affection,  limited  to  one  half  of  the  head,  and  which  is  accompanied  by 
oculo-pupillary,  cireulatoryj  and  ealorilic  disturbances,  which  «erve  to 
distinguish  the  painful  crises  in  question  from  supra-orbital,  temporal, 
or  occipital  neuralgias,  with  which  they  are  often,  nevertheless,  con- 
founded. 

The  attacks  are,  in  general,  of  irregular  succession,  and,  in  the  inte^ 
vals  between  them,  the  patient  is  apparently  entirely  welL  Usually, 
the  api>roach  of  a  paroxysm  is  announced  by  prodromatic  phenomena. 
The  patient  is  irritable,  and  indisposed  for  mental  labor.  Ainoog  atli«r 
premonitory  signs  may  be  mentioned  yawning,  noises  in  the  ears,  the 
presence  of  dark  specks  (scotoma)  in  the  visual  field,  sneezing,  a  feeling 
of  constriction  in  the  side  of  the  head  to  be  attacked^  and,  above  all, 
nausea. 

The  hemicranial  pain  generally  attains  to  its  highest  point  iu  s 
gradual  manner.  More  frequently  it  is  seated  in  the  left  than  in  thr 
right  8ide  of  the  head,  but  it  may  in  the  same  patient  attack  each  side 
alternately.  The  pain,  instead  of  being  lancinating  or  boring,  as  in 
the  case  of  neuralgia,  is  rather  constricting,  and  covers  a  great  area. 
Ordinarily,  it  is  sharpest  in  the  frontal,  occipital,  or  parietal  region. 
There  are  no  painful  points,  as  in  neuralgia.  Often,  however,  prcRsorf 
over  a  circumscribed  part  of  the  parietal  region  causes  an  exacerbatiou 
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of  the  hypersensitiveness  to  pain.  Ordinarily,  alfto,  pressure  orer  the 
superior  or  midille  cervical  ganglion  is  painful.  31ore  rarely,  a  like 
effect  follows  s^tnmg  pressure  made  over  the  spinous  proceeaea  of  the 
ccrvit^al  and  first  doi-sal  vertebrft*.  We  may  state,  also,  thai  Dr.  Berger 
i  shown  with  the  lesthesiometer  that  a  certain  degree  of  tact  tie  hyper- 
thesia  existu  on  the  half  of  the  face  corresponding  with  the  affected 
side. 

In  addition  to  the  pain,  we  have  to  call  attention  to  other  prominent 
symptoms  which  are  habitually  present.  The^e  are  nausea  and  vomit- 
ing, halhieinationn,  such  as  noises  in  the  ears,  circles  of  fire  in  the  eye- 
sight, and  a  disagreeable  taste  in  the  mouth.  Then  come,  also,  oculo- 
pupillary  and  vaso-motor  troubles,  which,  accordtng  to  Kuletiburg,  may 
be  of  two  distinct  clinical  types  : 

1.  Sometimes  it  is  observed  that,  during  the  duration  of  the  parox- 
ysm, the  pupil  on  the  affected  side  is  manifestly  dilated,  at  the  same 
time  that  the  ball  of  the  eye  is  retracted  to  the  bottom  of  the  orbital 
cavity.  The  corresponding  half  of  the  face  and  the  car  of  the  same 
side  are  of  an  extreme  paleness,  and  the  temporal  artery  is  contracted 
and  forms  a  hard  coni,  much  less  prominent  than  that  of  the  (Oppo- 
site side.  Thi*  temperature  of  the  extenial  auditory  canal  is  lower 
than  that  of  the  same  side — 0.4**  to  O.ft"  V,  It  is  also  a  matter  of 
drmonstration  that  every  cause  capable  of  diminishing  the  flow  of 
blo«xi  to  the  painful  half  of  the  head  augments  the  suffering,  Ttiin 
is  esjiecially  shown  if  the  carotid  artery  of  the  affected  side  be  com- 
pressed.    If  the  opposite  carotid  be  compressed,  the  pain  is  lessened. 

Toward  the  t^nd  of  the  paroxysm,  when  the  hemicranial  pain  i^  on 
the  point  of  beginning  to  disappear,  the  pupil  contract**,  the  pallor  of 
the  face  and  of  the  ear  of  the  painful  side  is  replace*!  by  a  state  of 
congestion,  with  sensation  of  heat,  elevation  of  local  temperature,  injec- 
tion of  the  conjunctiva,  epiphora,  and  acceleration  of  pulse.  Tlio 
painful  crisis  very  often  ends  by  the  appearance  of  a  pn>fuse  sweat,  an 
abundant  flow  of  urine,  or  by  a  diarrhn*al  flux.  As  is  readily  per- 
ecived,  the  symptoms  of  this  form  of  hemicrania  recall  to  our  mindi 
th«  rpsnlts  due  to  traumatic  or  exiK»rimental  excitation  of  the  cervical 
sympathetic.  It  is  for  this  reason  that  it  has  been  proiK>«cd  to  give  to 
this  clinical  form  the  name  ^la^modic  or  wympalhico-tonic  hemicrania. 

J2,  At  other  times  the  oculo-pupillary  and  vaso-motor  disturbances 
are  presented  with  characteristics  abs<»lutely  the  reverse  of  those  to 
which  we  have  calle<l  attention.  During  the  duration  of  the  paroxysm 
the  pupil  is  contracted,  as  is  also  the  palpebral  opening,  and  the  upp^^r 
eyelid  droops.  'Ilie  face  and  ear  of  the  affectod  side  are  injeeted,  and 
th*   t  iiure  of  the  external  auditf^y  canal  exceeds  by  0.2'  to  0,4* 

r.  I  lo  unaffected  side.     The  dilated  temporal  arlerj'  beat«  with 

farcf*^  the  pulse  is  often  rendered  slower,  and  compreasion  of  the 
earotid  artery  of  the  painful  side  diminishes  the  pain.     Toward  the 
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end  of  tho  paroxysm  these  symptoms  getierally  change.  This  form  o! 
bemicrania  has  been  called  angio-paralytic  or  neuro-paraiytic,  for  the 
reason  that  the  symptoms  which  constitute  a  paroxysm  are  exactly 
like  those  which  are  observed  on  section  of  the  great  cervical  sympa- 
thetic. 

Cases  have  been  reported  in  which  the  paroxysms  have  in  the  mmv. 
patient  altenialed  in  character — the  angio-paralytic  appearing  at  one 
time,  and  the  angio-spastic  at  anotlicr.  At  other  times,  the  hemicranial 
pain  constitutes  the  only  phenoiuenoo  of  the  accession,  the  vaso-molor 
and  oculo-pupillary  troubles  being  entirely  absent. 

As  we  have  already  remarked,  the  paroxysms  of  angio^spa^tio  and 
angio-paralytic  hemicrania  realize  with  the  utmost  exactness  the  mor- 
bid picture  observed  as  the  consequence  of  excitation  or  section  of  the 
cervical  sympathetic  nerve.  On  this  account,  certain  authors,  and  par- 
ticularly I>u  Bois-Reymond,  and  Eulenburg,  in  Germany,  have  not  bed- 
tated  to  invoke  the  mechanism  in  tjut'stion  in  the  pathogeny  of  thii? 
painful  neurosis.  Angio-npastic  hemicrania  should,  accordingly,  have 
its  point  of  departure  in  a  periodical  irritation  of  the  great  sympathetic 
or  of  the  superior  cervical  ganglion  ;  while  a  paralytic  conditioa  of 
these  organs  is  coneidered  to  be  the  cause  of  angio-paralytic  hemieraniit 

But  this  theory  has  met  with  opposition.  Thus  Drs.  Brown-S^uard 
and  Althaus  have  insisted  that  vascular  spasm  of  one  half  of  the  enoe* 
phalic  extremity  would  naturally  produce  annemia  of  the  correiipoiid- 
ing  cerebral  hemisphere,  and  that  such  a  disturbance  of  the  eireutation 
would  cause  epileptiform  convulsions  of  the  opposite  half  of  the  body. 
But  Eulenburg  remarks  with  mucli  reason  that  electrization  of  the 
central  extremity  of  the  diseased  cervical  sympathetic  produces  a  ra** 
cular  spasm  on  the  corresponding  side  of  the  head  and  of  the  encepha* 
Ion,  and  at  the  same  time  the  oculo-pupiUary  and  vaso^motor  trouble* 
described  above.  Moreover,  the  like  results  are  obtained  Id  cases  of 
traumatic  irritation  of  the  great  cer\ical  sympathetic.  Finally,  ihil 
author  asks  wh ether  irritation  of  the  nerve  in  question  does  not  rathcf 
induce  a  partial  ischa^mia,  limited  to  certain  regions  of  the  encepha- 
lon,  than  generalized  anaemia  extending  over  the  half  of  this  organ. 

But  if  the  spasrn  or  relax.ation  of  the  vessels  of  a  half  of  the  cephal- 
ic extremity,  when  compared  with  the  like  conditions  obtained  by  ex- 
perimental physiology,  enables  us  to  account  for  the  vaso-mot-or  and 
oculo-pupillary  disturbances  observed  in  the  course  of  one  or  the  other 
form  of  hemicrania,  how  are  we  to  explain  the  principal  symptoin, 
pain  '?  Are  we  to  place  the  seat  in  the  nervous  ramifications,  which  the 
trigeminus  supplies  to  the  dura  mater,  or  in  those  which  the  .^amr 
nerve,  as  well  as  the  sympathetic,  sends  to  the  vascular  network  of 
the  pia  mater  ?  According  to  Du  Bois-Reymond,  the  pain  in  the 
angio-spastic  form  has  no  other  cause  than  the  tetunic  contraction 
of  the  non-striated  fibres  of  the  vascular  walls.     It  has  its  analosjfuc 
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in  cases  of  contractions  of  the  mu>$cle?i  of  the  calf  of  tlie  leg,  of  the 
uterus,  and  of  the  intestinal  walis,  either  one  of  which  produee«  pain- 
ful sensations.  Tliis  explanation,  which  does  not  hick  tTtgenuity%  can 
<mly  at  mo»t  be  applied  to  one  of  the  fonns  of  hemtcrania. 

Eulenburg  has  proposed,  in  place  of  this  theory,  one  of  his  own, 
which  he  thinks  is  applicable  to  all  ca^^eH.  In  his  opinion,  hemieranial 
|uiin  has  its  point  of  departure  in  a  disturbance  of  the  circulation, 
either  as  amemia  or  hypera^inia  of  the  affected  cerebral  hemisphere. 
This  circulatory  trouble  arts  as  a  veritable  irritant  to  the  sensory 
nerves  of  the  skin,  the  8calp,  and  the  meninges^  and  thus  develops  the 
painful  paroxysniH  of  migraine* 

[By  some  pathologists,  and  notably  Anstie  'and  Clifford  Allbntt," 
migraine  has  been  regarded  ^^  a  neuralgic  affection  of  the  ophthal* 
roic  branch  of  the  fifth  nerve,  the  latter,  however,  contending  for  the 
simultaneous  existence  of  c-ephalic  and  abdominal  complications.  This 
view  must,  1  thinks  give  wny  to  that  which  ascribes  the  main  causative 
influence  to  dcrangenieiit  of  the  sympathetic  nerve^ 

But  my  own  experience  does  not  lead  me  to  the  extent  of  accept* 
ing  the  theory  of  Du  Bois-Reyraond,  that  migraine  is  always  the  re- 
sult of  a  contrattion  of  the  veasela — a  tetanus,  in  fact,  of  the  museular 
coat  ;  nor  to  that  of  Mollcndorf/  according  to  whieh  it  is  always  due 
to  a  relaxation  of  the  vee^li^  and  an  increascK]  ffow  of  blood  to  the 
kin.  I  am  quite  sure,  with  Eulenburg  and  Gutman/  that  there  are 
under  each  of  these  heads,  a  view  which  is  also  held  by  licrger* 
Clinical  experience  is  so  decidedly  in  favor  of  thU  latter  theory,  that  it 
appears  im possible  t(»  resist  the  conclusion  to  which  it  leads,  for  we 
find  in  practice  that  those  agents  which  dimininh  the  tone  of  the  ar- 
taiM  cure  some  cases  and  aggravate  others,  while  those  remedies 
iHbidb  increase  the  arterial  tension  are  sometimes  efficacious  and  again 
injurious.  Tlio  importance,  therefore,  of  making  an  exact  diagnosis 
of  tbe  forms  of  hemicrania  with  which  we  have  to  deal  cannot  be 
ofer^€9ti mated  ;  but,  with  this  end  in  view,  not  only  should  inquiries 
be  instituted  relative  to  the  appearance  of  the  fitcc,  as  regards  pallor  or 
redness  an<l  temperatun*,  the  iK'tdo-pupillary  phcncmienii,  and  the  ef- 
fw5l»  of  such  remedies  as  may  previously  have  \ievn  given,  but  oph- 
tkalnioscopic  examination  shouUl  be  made,  if  possible,  at  different 
tiroes  throughout  the  duration  of  the  paroxysm.  Mollendorf  observed 
that,  in  the  eye  of  the  affected  aide,  tb««  fundus  wm  of  a  bright  acar- 

*  *'N«tti«l^«  *nd  the  DtMMM  that  r«^mbl«  il,*'  New  Xork,  1879,  p.  IM, 

*  *•  On  lll??niinr,"  Prixcti/hH^,  J«nti«r)r.  1 S78. 

■  ••tNier  Hemicmtiif,**  Virrktjtf**  Arehir,  (Utxl  *li.,  p.  ssn, 

♦**Ph3ftto*Qj3r  tttd  PAihnlogy  of  Ui«  SimiuiilutU'  HynUim  »t  N^rtj*,"  tmi«1ftt«d  by 
Staple?,  London,  I87i*,  p  Aft 

*  **S«r  Puibom-np^c  iti  r  llmlcmnle,*'  VirtKor^B  Artkir,  H«d<S  Ui,  H.  S  And  4,  1874  ; 
ftlncft,  traasbtioo  by  Or.  Qrwiie^  Ckimgo  Jamftal  ^  Nm^tm  mki  Mmid  Ditmm,  Jolf, 
1074,  p.  29*1   't  -ry. 
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let  color,  while  in  that  of  the  opposite  side  it  remained  of  its 
brownish-red  hue»  I  have  not  only  frequently  noticed  this  : 
ance,  but  in  other  cases  have  witnessed  a  pallor  of  the  fundus  of  ihf 
eye  on  the  affected  side,  only  to  be  explained  on  the  hypothesis  of  ii 
diminished  amount  of  blood  beiug  in  the  encephalic  arteries  on  that 
side.  Inforination  of  important  fliaguostic  value  can  aUo  be  obtaintnl 
by  observing  the  effect  of  pressure  on  the  carotid  artery  during  iht^ 
period  of  the  Beizure.  In  the  anjemic  form  the  procedure  causes  an 
at]^n^Tavation  of  the  suffering,  while  in  the  h)'pern?inic  it  produces  prompt 
mitigation  of  the  pain  ami  other  attendant  phenomena. — W,  A.  IL] 

Treatxaent, — The  vaso-motor  theory  of  migraine  has  been  in  part 
our  guide  to  the  treatment,  and  the  efficacy  of  the  means  employed  has 
given  U6  data  for  successful  management^  which,  though  based  on  em- 
piricism^  are  of  great  value. 

Thus,  it  was  reasonable  to  conclude^  a  priori,,  that  the  functioaut 
trouble  of  the  great  sympathetic  could  be  alleviated  by  the  dectxic! 
current,  and  experience  has  established  the  wisdom  of  thiB  deductioo. 
J.  Benedict,  Frommhold,  Freber,  Rosenthal,  and  Althaus,  as  cited  hy 
Eulenburg,'  have  published  eases  of  migraine  treated  with  sacce8S  by 
galvanization  of  the  great  Hympathetic,  Hoist,'  basing  his  procedure 
on  the  polar  theory  of  Brenner,  advises  the  following  method  for  tb<" 
galvanization  of  the  cervical  sympathetic  :  In  the  angio-plastic  form 
of  raigraiue,  in  which  it  i»  necessary  to  moderate  the  irritability  of  the 
nerve,  a  current  from  teJi  to  fifteen  elementt*  should  be  eraploywi, 
the  positive  pole  being  applied  over  the  sympathetic,  and  the  negative 
held  in  the  hand  of  the  name  side.  Each  smnce  should  la«t  for  from 
two  to  three  minutes.  In  the  angio-paralytic  form,  the  negative  pole 
should  be  ap|>lied  over  the  coui^se  of  the  nerve.  To  obtain  a  more 
energetic  action  on  the  nerve,  the  current  should  be  frequently  inte^ 
rupted,  or  even  reversed. 

[Tn  point  of  fact,  however,  according  to  my  experience,  it  is  a  mat- 
ter of  no  consequence  what  the  direction  of  the  current  is  in  either 
form  of  the  dihcasc.  One  pole  should  be  applied  over  the  nerve  in  the 
neck,  and  the  other  placed,  preferably,  on  the  pit  of  the  stomach,  and 
the  action  continued  for  from  two  to  five  minutes. 

Frommhold/  however,  advises  the  URe  of  the  faradic  current  in  the 
affection,  and  Freber*  agrees  with  him  in  this  practice.  In  my  experi- 
ence, it  cannot  be  compared  in  etTicaey  to  the  galvanic  current,  and, 
indeed,  I  have  often  found  it  to  aggravate  the  pain.     Wben  it  is  usetl, 


'  Ziemsscn's  *'  Handbuch  der  f^peclaUeti  Patltologie  «nd  Tlicmple."  Bjind  Xtl.,  p  2^; 
alflo,  "  Physlulogy  and  Pathology  of  the  Svinpathetic  Systoin  of  Nerves,"  by  Eulcnbiirg 
luid  Gutmnn,  Napier'a  translation,  London,  187y,  p.  70. 

*  *'  Dorpater  medic,  Zeitschiift,'^  Band  II,,  1871,  p.  201, 

*  "Die  Migraine  imd  ilir*  Hanrllung  durcL  Electricitiit,"  Peath,  1868. 

*  "  Compendium  dcr  Electrotherapic,"  Wica,  1869. 
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the  intemiptioiiH  ^hmilil  be  very  rapid^  and  tb@  intensity  as  great  as 
'^Im  patient  L-ati  endure. 

During  the  intervals  between  the  attaeks,  gulvanisni  should  still  \w 
employtHl  as  a  renu'dial  agent,  with  thi*  view  uf  altering,  if  possible, 
the  tendeney  to  the  occurrence  of  paroxy«in» ;  but  it  is  then  not  the 
chief  therapenticMJ  agent.  Indeed,  I  am  not  disposed  to  think  that  it 
18  ever  entitled  to  this  distinction. 

Ill  my  own  praetice,  during  the  existence  uf  the  paroxysm^  I  firnt 
endeavar  to  ascertain  the  character  of  the  eeixure.  If  it  is  of  the  angii>- 
0]MMitlc  variety,  that  ia,  the  form  in  which  the  calibre  of  the  blood- 
▼ewels  is  tJiminished,  I  administer  a  large  dose  of  morphia,  say  the 
quarter  or  third  of  a  grain,  by  hypodermic  injection,  and  at  the  t^ame 
time  cauHe  the  patient  to  take  repeated  iuhalatiouji  of  the  nitrite  of 
amyl.  Latterly,  I  have  sometimes,  for  the  nitrite  of  amyl  by  inhala* 
tion,  substituted  the  internal  administration  of  thin  drug  in  donen  <>( 
from  one  to  four  or  five  dropn,  or  of  glonoine  in  doses  of  the  one-tenth 
to  half  a  drop,  taken  on  a  lump  of  sugar. 

■  If  there  ia  reason  to  suspect  the  inlluenc<»  erf  malaria  in  the  produc- 
H  lion  of  the  disease,  I  give  a  large  done  (from  twenty  to  forty  grains) 
Birf  the  sulphate  of  nuinine^  instead  of  the  morphia  and  other  KuhtttanceM 
^pMsitioneti.      Experiments   which    I    performed,   in   conjunction   with 

■  Roona,'  show  that  under  the  action  of  this  agent  the  amount  of  blood  in 
the  brain  is  increased.  Ah  thet*e  experiment*  bear  directly  on  the  qiM»«- 
lion  at  ifttsue,  I  may  be  permitted  to  quote  them  here.     It  is  well  known 

ktbat  the  obvious  phenomena  which  result  from  a  large  dose  of  qninia  are 
ip^h  an  indicate  an  increased  flow  of  blood  to  the  brain.  The  redneiiA 
bf  the  face,  the  injection  of  the  conjunctivip,  the  noifte«  in  the  earn,  the 
semtatiou  of  distention  or  fullncfis  or  aooslHetion  felt  in  the  heitd,  are 
all  no  many  indication*  of  cerebral  byprttemia.  Still,  1  was  deiiirouii 
of  settling  the  matter  by  direct  eirperiment  and  the  employment  of 
tlioAe  iiutrumentfi  of  precision  which  the  progress  of  science  has  pqt  at 
«)iir  diflfxwal. 

■  With  this  object  I  rescdved  to  take  quinine  mvftelf,  and  to  ha?* 
B  ny  friend  Dr.  Roosa,  who^e  abilitleii  as  an  ophthahnologiHt  and  aurist 
f  sre  indif^pu table,  examine  the  fundus  of  the  eye  and  the  tympanum 

Wfore  the  iiige«tioii  of  the  quinine  and  during  the  continuance  of  it« 

The  experiment  \\  i-  m  kJt-  on  the  evening  of  May  7th,  and  I  sub* 
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"  Ocular  conjunctiva!  white,  decidedly  free  from  hypencmia,  PaU 
pebree  congested  at  outer  and  inner  cimtlius.  Has  no  tinnitus  aurium. 
Membrana  tyrapani  entirely  free  from  evidence  of  vessels.  No  congei- 
tion  along  handle  of  malleus. 

**  Ophthalmoscopic  examination  of  both  eyes  reveals  a  remarkably 
clear  optic  papilla  on  both  sides.  Arteries  and  veins»  vertical  and  Uori' 
zontal  vessels,  cleai'ly  cut,  and  whole  papilla  sharply  defined^  rather 
paler  than  congested. 

'*Took  grs.  X,  sulphate  of  quinine  at  8.30  p.  m.  At  9  p.  m,  ucukr 
conjunctiva  is  conge^ed  at  outer  and  inner  canthus.  Palpebral  cuii- 
junctiva  markedly  congested  over  whole  surface.  No  change  in  optic 
papillae  or  in  drum-heads. 

**  9,15,  Surface  of  optic  papilla  pinkish  ;  arterial  vessels  seem  more 
distinct ;  no  change  in  appearance  of  drum-heads  ;  no  tinnitus  auriunL 

**  10.  Head  feels  full  ;  left  ear  rings  ;  auricles  burn  ;  face  is  de- 
cidedly tlushed  ;  auricles  red,  especially  lobe  of  right,  where  there  is  a 
localized  congestion  that  is  so  marked  as  to  resemble  an  ecchyraom 
There  is  now  a  vessel  along  each  malleus  ;  optic  papiUce  iire  pin 
Pulse  84  and  fuller. 

**  10.30.   Eight  drum-head  is  very  ranch  injected  along  handle 
malleus  and   upper   margin.     Left    less  so,   but  yet   iujeeted.     Both 
papillsB  very  pink,  left  more  so  than  right.    Face  flushed,  eye®  suffused, 
ocular  conjunctiva  decidedly  congested, 
both  ears. 

'*  11.  Redness  of  auricles  diniinisliing 
spot  on  the  lobe  of  left  one  ;  face  still  flushed  ;  tinnitus  continues ;  no 
headache  ;  feels  exhilarated.  Drum-heads  still  injected  along  Tnalleu« ; 
not  more  so,  however^  rather  less  ;  optic  papilhe  have  a  decidedly  pink- 
ish hue  ;  DO  more  lateral  vessels  seen,  however ;  right  is  espttclally 
pink.  Tinnitus  still  continues  ;  vision  normal.  No  further  observa- 
tions were  made." 

That  tlie  phenomena  indicated  cerebral  h}'T5eraMnia  is  self-evident, 
and  therefore  no  further  remarks  on  the  point  are  necessary. 

But  it  was  possible  to  determine  the  cpiestion  with  even  greater 
certainty, 

I  therefore  tre]>hined  a  medium-sized  dog,  and  screwed  a  oephalo' 
hfcmomcter  into  the  opening  in  the  skull  mndc  by  the  trephine,  so  thil 
the  fluid  in  the  glass  tube  stood  at  zero. 

I  then  introduced  into  the  celhilar  tissue  of  the  abdomen  ten  grain* 
of  sulphate  of  quinine,  dissolved  in  water  acidulated  M'ith  sulphuric 
acid.     This  was  done  at  3.30  oVlock  p,  m. 

At  3.35  the  fluid  had  risen  one  degree  on  the  scale  (==  ^s  inch). 
It  continued  to  rise  gradually  but  steadily,  till  at  4*10  It  had  passed 
over  ten  degrees  (=  1  inch  of  the  tube).  At  4.30,  one  hour  after  ibe 
injection  of  the  quinine,  the  fluid  was  at  4-  l''>°.     It  continut-d  at  this 


■  U91B, 

leo" 


Slight  headache  ;  tinnitus  in 
especially  the  circumscribed 


KEUBOSES   OF  THE   CEBVICAL  SYMPATHETIC. 


875 


I 
I 


point  till  5.10,  when  it  begau  to  fall,  ami  at  8,15  was  at  zero.  It  re- 
mained stationary  for  over  an  hour,  at  ao  time  falling  to  the  minus 
(fivi^^ion  of  the  scalo. 

The  8tage  of  excitement  scarcely  lasted  fifteen  niinutefl.  It  was 
succeeded  by  a  state  of  sedation  during  which  the  Nilivation  was 
excessive,  and  the  animal  appeared  very  much  as  if  under  the  iniluence 
of  a  full  dose  of  alcohol.  As  the  normal  condition  of  the  dog  wa* 
regained,  tbe  fluid  fell  in  the  tube,  and  reached  the  zero  almo.st  simul- 
taueoii»ly  with  the  disappearance  of  the  symptoms  of  intoxication. 

I  repeated  the  experiment  on  different  days  with  variable  do«%es  of 
cjuinine — from  two  grains  to  fifteen — in  all,  four  times,  and  invariably 
with  the  result  of  a  steady  rise  of  the  fluid  in  the  tube  as  the  effect  of 
tbe  drug  increased,  and  its  fall  to  the  zero  as  the  influence  wore  off. 
At  no  time  did  the  fluid  reach  a  lower  point  than  that  at  which  it 
stood  bef<ire  the  administration  of  the  cjuinine. 

I  think  the  several  expenments  detailed  in  this  memoir  show  con- 
duHively  thai  the  influenee  of  the  sulphate  of  quinine  over  the  intra- 
onuital  circulation  i.h  that  of  cansing  byperiemia  and  congestion. 

8o  far  as  I  am  aware,  there  are  no  experiments  on  record  such  as 
I  have  described,  and  the  theory  that  the  suljihate  of  fpiinine  firodurcji 
cerebral  anaemia  is  une  not  based  on  fact,  but  sulely  on  the  inter|»reta- 
tion  of  certain  phenomena  to  aceonl  with  a  previously  formed  hypothe* 
sis  of  its  physiological  action. 

I  think,  therefore,  that  quinia  may  properly  be  regarded  as  an 
4Mitagonist  to  the  tetanic  condition  existing  in  the  angiospastic  form 
of  migraine — in  addition  to  its  anti-periodic  virtue.  Experience  showt 
that  the  effeet  is  ulniost  always  an  abrupt  cutting  short  of  the  parox* 
ysm,  especially  if  the  nitrite  of  nmyl  be  iiduiled  repeatedly,  and  to  tJie 
extent  of  obtaining  the  full  physiological  effect  of  the  drug. 

In  this  angio-spastic  form  of  migraine,  the  ti?eatment  in  the  uitervahi 
m  the  paroxysms  should  consist  of  the  administration  of  some 
of  the  bromides  (sodium,  potassium,  calcium,  or  anmumium)  in 
of  at  least  fifteen  grains  thret>  times  a  day  ;  for,  although  the 
inflnenee  of  thei«e  remedieH  is  to  diminish  the  amount  of  blood  in  the 
brain,  they  are  antagonistic  to  all  forms  of  muscular  spasm.  Either 
one  of  those  mentiontnl  may  be  advantageously  given,  in  combhiation 
with  pepain  and  charcoal,  as  re<*ommcnded  un<ler  the  bead  of  '*c4»n*- 
bral  c<jnge^tion.**  If  this  method  of  ireatinent  be  foUowetl  out  for 
two  or  tliree  months  with  firmness  and  pernstency,  a  core  may  reuoii- 
ably  be  expected  in  the  great  majority  of  casen. 

The  treatment  during  tbe  paroxysm  in  the  angio-paralytic  fnnn 
should  be  in  many  naptTts  the  very  opposite  of  that  proptT  for  the 
mgio-BpAstic  variety.  So  far,  however,  as  the  ujie  of  eli*ctrictty  goes, 
DO  change  is  necessary,  and  a  soijsure  may  sometimes  be  cat  short  by 
the  galvanic  current,  from  ten  to  fifteen  elements. 
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Cold  to  the  nape  of  the  neck  is  also  of  great  valne,  and  compresginn 
of  the  carotid  on  the  aifected  side  is  a  ready  and  prompt  means  of 
aborting  a  seizure  in  many  cases.  It  should  be  continued  in  some 
instanees  for  an  hour,  or  even  longer,  ami  then  the  pressure  should  be 
very  gradually  removed. 

For  internal  medication,  a  large  dose — thirty  or  forty  grains — of 
guarana  or  paulUnia  sometimes  acts  like  a  ehaj'm,  as  does  also  stronji^ 
coffee,  or,  better  still,  caffeine.  In  some  instances  strong  tea  will 
arrest  a  paroxysm  when  coffee  has  entirely  failed. 

But  it  is  not  wise  to  rely  entirely  on  any  one  of  the  measured. 
Cold,  coroprt^^ion  of  the  carotid,  and  galvanism,  should  be  employed 
at  the  same  time,  and  some  one  of  the  internal  remedies  administered, 
to  be  followed  by  another,  if  it  is  not  quickly  efficacious. 

After  the  paroxysm  i«  over,  the  real  curative  treatment  should  be 
begun,  and  this  whonld,  as  in  the  other  form,  consist  of  the  bromide 
but  in  combination  with  ergot.  I  usually  give  the  mixture  just  recoi 
mended,  substituting  the  fluid  extract  of  ergot  wholly  or  in  part  for  the 
water,  and  continuing  the  treatment  for  several  months.  It  is  raw 
that  a  case  resists  this  form  of  management. 

And*  in  both  varieties,  attention  should  be  paid  to  tb©  hygiene  of 
the  patient.  The  diet  should  be  simple  but  nutritious.  It  is  an  un- 
doubted fact  that  many  attacks  of  migraine  can  be  directly  traced  to 
indulgence  in  some  article  of  food  which  the  patient  knows  at  the  time 
is  almost  certain  to  produce  a  seiznre.  When  such  is  the  case,  an 
emetic  will  often  prevent  the  development  of  more  tban  the  premoni- 
tory symptom  of  a  paroxysm. — W,  A.  H.J 


CIIAl^^ER   IIL 

PATHOLOGY  OF  TttE  THORACIC  SYMPATHETIC. 

The  great  thoracic  sympathetic  nerve  controls  the  vaso-motor  in- 
nervation of  the  superior  extremities,  the  trunk,  the  intra-thoracic 
organs,  and  the  spinal  cord.  Physiological  experimentation  upon  the 
ganglia  and  nerve  of  that  portion  of  the  great  sympathetic  leads  to 
the  production  of  phenomena  analogous  to  those  which  result  from  the 
excitation  and  paralysis  of  the  cervical  sympathetic.  Still,  up  to 
present  time,  we  have  at  our  disposal  only  a  small  number  of  inj$tanc4 
of  vaso-motor  troubles  consecutive  to  lesions  of  the  thoracic  sym] 
thetic,  or  of  the  organs  to  which  it  is  disti-ibuted. 

We  have  seen,  from  the  oases  previously  given,  that  the  oanipre(ni< 
exercised  by  aneurisms  of  the  arch  of  the  aorta  and  of  the  thoracic  por»' 
tion  of  this  vessel  on  the  left  s^Tnpathetic  reacts  ordinarily  on  th^ 
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'ical  gympftthctic  of  the  same  side,  and  that  it  gives  rific  to  04Ju1o* 

tiiiary  and,  more  raruly,  to  va8«>-iiiotor  disturbances  of  the  com?- 
Mponding  Bide  of  the  face.  In  addition,  the  phenomena  in  question  were 
iiccoinpanied  iu  a  certain  number  of  cases  by  an  aceelemlion  cif  pulse, 
attributed  by  authors  to  the  euuipressioD  of  the  cardiac  UletK  of  the 
great  sympatbetic^  which  is  regarded  as  an  aecelerator  nerve  of  the 
heart. 

Besides  these  vaso-motor  troubles  of  the  face  consecutive  to  com- 
pression of  the  thoracic  sympathetic  by  an  aneurism  of  the  aorta»  we 
must  note  the  redness  of  the  cheeks,  with  eievatiun  of  local  tempera- 
tore,  observed  in  cases  of  pneumonia,  M,  Gubler^  who  has  specially 
studied  this  phenomenon,  has  called  attention  to  the  fact  that,  in  uni- 
lateral pneumonia,  the  redness  is  almost  always  limited  to  the  cheek  of 
ibe  corresponding  Hide.  On  the  other  hand,  it  is  established  from  the 
researches  of  M,  Lepiue  that,  in  pulmonary  affections,  such  as  pneumo- 
nia and  tuberculosis  conlined  to  one  lung,  there  exists  a  very  notable 
differenoe  of  temperature  in  the  two  sides  of  the  luxly — a  difference 
which  is  almost  always  in  favor  of  the  side  corres}K>nding  to  thut  of 
the  diseased  lung.  This  difference  may  amount  to  one  or  two  degrees 
Centigrade  at  the  extremities  of  the  limbs^  while  in  the  axilla  it  is  only 
a  few  tenths  of  a  degree. 

Quite  recently  Seeligmuller,  in  a  memoir  which  we  have  had  several 
occasions  to  cite,  has  called  the  attention  of  physicians  to  the  adbesioDs 
which,  in  the  case  of  lesions  of  the  summit,  the  lung,  and  it-s  pleural 
covering,  contract  with  the  thoracic  sympathetic.  This  morbid  oondi- 
tioo  occasions  ati  irritation  of  the  nerve,  to  which  a  state  of  paralysis 
succeeds.  In  the  same  way  we  account  for  the  congestive  spots  on  the 
cheeks  and  (he  dilatation  of  the  pupils  observed  in  tuberrnlous  indi- 
viduals. In  a  certain  numlMir  of  cases  of  unilateral  tuberculous  lesions^ 
these  oeulo- pupillary  and  vaso-motor  disturbances  are  limited  to  the 
side  corresponding  to  that  of  the  diseased  lung.  Thus,  in  the  instance 
of  a  woman  twenty-four  years  old  affected  with  catarrh  of  the  apex  of 
the  left  lung,  there  was  mydriasis  of  the  same  side.  In  a  man  thirty- 
eight  years  of  age,  who  had  pleuro-pneumonia  of  the  left  side  dur- 
ing ten  years  back,  and  a  large  cavity  in  the  apex  of  the  same  lung, 
it  waa  observed,  six  months  licfore  the  fatal  termination,  that  at  times 
the  cheeks  and  the  cars,  markedly  on  the  right  side,  were  subject  lo 
intense  congestion,  while,  simultaneously,  the  pupil  of  the  same  side 
contracted.  In  the  case  of  a  woman  Mrxty-Hcven  years  old,  affected 
th  pleuro-pneumonia  of  the  h>wcr  lobe  of  the  right  lung,  there  was 
developed  a  bedsore,  limited  to  the  buttock  of  the  same  side,  and  which 
t«ok  ftmr  month.'*  to  heal.  Six  months  after  the  cure  of  the  pleuro- 
pneumonia^ thi»  phenomena  of  paralysis  of  the  sympathetic^ — a  marked 
otmtraction  of  the  pupil  and  of  the  pa1|H»bral  o|>ening  of  the  same  side 
— were  observetl.     Indeed,  the  left  aide  of  the  face  and  corres|iunding 
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ear  were  often  the  subjects  of  congestion,  which  made  a,  niurked  con- 
trast  with  the  paleness  of  the  right  side  of  the  face.  Agaiij,  in  a  man 
thirty-one  years  of  age,  who,  within  the  period  of  a  year,  had  9iiffen*d 
from  five  attacks  of  pleuro-pneumonia  of  the  right  side,  the  pupil  of 
the  corresponding  side  wa*^  contracted*  The  patient  had  himeelf  ob- 
served that  on  this  same  side  there  was  a  profuse  perspiration  when- 
ever he  exercised  physically,  and,  above  all,  when  he  drank. 

Dr,  Fleisohman,^  of  Vienna,  has  called  attention  to  like  facts,  in  a 
work  on  chronic  pneumonia  of  the  apex  of  the  lung  in  infants^  He  ha» 
shown  that  in  such  cases  there  are  vascular  troubles  limited  to  one  iside 
of  the  face  or  head,  and  transient  unilateral  erythema,  with  elevation 
of  the  local  temperature. 


CHAPTER   IV. 


PATHOLOGY  OF  THE  ABDOMINAL  SY.VPiTffKTIC. 

The  great  sympathetic  contributes  to  form,  with  the  vagua,  the 
several  plexuses  which  j)reside  over  the  function  of  innervation  of  the 
organs  contained  in  the  abdominal  cavity.  The  disorders  which  huve 
their  seat  in  these  plexuses  are  manifested  by  painful  seo.sationgj  hv 
motor  troubles,  by  exaggerated  or  insufficient  movements  of  the  coih 
tractile  tissues  which  enter  into  the  constitution  of  the  abdominal 
organs,  and  by  circulatory  and  secretory  troubles. 

In  tbe  affection  known  as  cramp  of  the  stomach  (gastralgia),  there 
is  a  veritable  contraction  of  the  walls  of  this  organ,  which  producw 
compression  of  the  terminal  extremities  of  the  nerves  of  the  stomachal 
plexus  and  violent  pain.  The  pain  is,  hence,  only  a  consequence  of 
the  motor  trouble.  However,  for  M.  See  the  gastric  pain  is  genemily 
due,  not  to  a  contraction,  but  to  a  distention  of  the  stomach  by  ga^ 
and  the  consetpicnt  stretching  of  the  nerves  resulting  therefrom. 

The  centres  which  regulate  the  secretory  function  of  the  stomarb 
appear  to  be  situated  in  the  walls  of  this  organ.  In  fact,  the  division 
of  the  pneumogastric  nerves,  as  well  as  the  destruction  of  the  plexiu; 
of  Auerbach  and  of  Meissner  with  ammonia  (Schifif),  lia^i  no  influence 
over  digestion,  and  consequently  over  the  secretion  of  gastric  juice. 
Lamaensky  has  established  this  fact  in  animals^  from  which  he  had  ex- 
tirpated the  ccBliac  plexus.  We  must,  therefore,  admit  an  autooomj 
of  the  gastric  vaso-motors,  similar  to  that  of  the  autochthono  lla 

or  the  heart  and  intestines.     It  is  evidently  by  the  intermv  -  f 

these  inter- parietal  plexuses  that  troubles  of  digestion  of  a  retiex  char* 
acter  are  produced — for  example,  the  sudden  arrest  of  digestion  througfc 

'  Wiener  Prtnc,  No.  20,  1876. 
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the  mfluence  of  a  victlent  emotion.  We  have  iti  colic  aiiotluT  func- 
tional trouble  of  \\u'  abdomitial  plexuses,  one  which  is,  in  reality,  a  neit- 
rsfgia  of  the  ca-liae  plexiiK,  lA^ad-eolic  is,  in  some  respect*,  the  type 
of  thiti  variety  of  neuralgia.  Recently  Ilamaek  lias  published  the  re- 
»«Jti*  of  his  exiK^riinentui  researches  on  the  physiological  action  of  lead, 
from  which  it  appear^t,  in  addition  to  other  faetii,  that  the  metal  exeitcK 
the  autonojuoiis  ganglia  situated  in  the  walls  of  the  inteHtines.  In  man, 
thte  excitation  U  especially  manifested  by  a  generalized  contraction  nf 
the  intestinal  canal,  which  explains  the  obstinate  conHti|»ation  and 
colics  which  are  such  constant  symptoms  of  chronic  saturnine  intoxica- 
tion. In  animals  liowever,  this  intoxication  occasions,  on  the  contrary* 
profuse  diarrhtia,  fur  the  reason  that  lead,  by  exciting  the  autononioiif* 
ganglia  of  the  intestines,  produces  an  exaggeration  of  the  jK'rist:ilri« 
maveroentii  of  these  organs* 

It  is  also  to  an  excitation  of  the  nervous  plexuses  which  raunly  in 
the  walls  of  the  excretory  canals  of  the  liver  that  are  to  Im'  attributed 
the  painful  i^aroxysras  known  as  hepatic  colic.  Here  the  agent  of  ex- 
citation  is  a  biliary  calculus,  plugging  up  the  choledic  or  cystic  duct, 
and  which,  by  reflex  action,  causes  the  contraction  of  the  walls  of  this 
coim).  A  strong  compression  of  the  nervous  plexuses  which  send 
numerous  branches  t*»  the  walls  of  tlie  excretory  ducts  of  the  bile  is 
thus  produced.  Accessions  of  nephritlo  colic  are  developed  by  an 
identi<*al  mcchanij*m.  And  there  is  also  a  vesical  neuralgia,  charai^ter- 
iaed,  at  the  wune  time,  by  pains  and  strangury,  this  last  being  the 
Nsult  of  refiex  spasm  of  the  bladder,  which  is  due  to  the  pain  seatefl 
ID  the  walls  of  this  organ. 

The  experiment?*  instituted  by  Rochefoniaine  demonstrate  that,  tf, 
in  an  animal,  we  tie  at  the  same  time  the  sfdenic  artery  and  the  nerves 
of  the  »*pk'nie  plexus,  the  spleen  becomes  congested,  while,  on  the 
eonlrary,  it  wouM  seem  as  if  the  vessels  should  empty  themselves  of 
their  contents.     To  explain  this  apparently  paradoxical  c*  i  n.  it 

is  said  that  there  is  produced  a  true  aj»piration  of  blood  t«"  ^   *  uic 

ns,  by  ri*»son  of  the  paralytic  relaxatitui  of  the  nou-striatH  tibre^s 
of  the  spleen,  caused  by  the  ligation  of  the  nerves  diHtributed  to  that 
organ.  However  correct  lhi»  inleqiretation  may  be,  the  exj»eriment 
of  R<x"hefontaine  may»  in  a  certain  way,  explain  the  development  of 
splenic  congest  ion  iji  adynamic  fevers,  which  arc  chara*'terixed  in  gen- 
eral by  a  marked  atony  of  the  nervous  system,  and  In  pariicular  of 
the  splanchnic  nerves. 

The  greater  number  of  the  congestive  phenomena,  which  have  the 
uterus  as  their  situation,  take  their  point  of  departure  in  an  irritation 
of  the  nervous  ramifications  which  the  genital  plexu*  sc^ids  to  the 
womb  and  its  ancxa>.  It  is  the  fact,  al«o,  aji  regards*  the  more  or  less 
painful  (H>ntractions  of  which  this  organ  is  the  seat,  either  in  the  preg- 
lUftDt  or  non-pregnant  condition. 
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Finally,  the  abdominal  syinpatlietic,  which,  in  the  physiological 
state,  gives  an  absolutely  ucconscioua  sensibility  to  the  vizsocni,  b«^ 
comes  the  seat  of  extremely  violent  pains  when  it  is  deranged  in  ita 
functions.  These  pains  are  especially  apt  to  occur  when  the  terminal 
ramifications  of  the  visceral  plexuses  are  compressed,  either  by  the 
contraction  or  distention  of  the  walls  of  a  hoUow  organ,  or  by  s  wound 
or  injury.  Every  one  can  recall  in  his  own  experience  the  intenst* 
pain  caused  by  a  blow  on  the  epiga.stnnm  or  on  the  testicles.  'lliesM? 
visceral  plexuses  are,  besides,  the  point  of  departure  for  reflex  pbeuom- 
ena,  originating  either  at  the  places  injured  or  at  a  distance.  A  painful 
sensation  starting  from  the  testicle  leads,  at  first,  to  a  contraction  of 
the  raiiscular  tissue  of  the  scrotum,  with  retraction  of  the  testicles. 
When  this  pain  reaches  a  sufficient  degree  of  intensity,  the  w^alls  of  tht? 
abdomen,  and  of  the  several  hollow  vbcera  contained  in  the  abdomioal 
cavity,  enter  also  iiito  contraction.  There  may  even,  in  certain  c 
be  developed  general  convulsions,  with  or  without  lipothymia,  the 
suit,  doubtless,  of  the  retlex  contraction  of  the  vessels  of  the  nervous 
centres,  and  of  the  oligheniia  resulting  therefrom.  The  painful  irrita- 
tions transmitted  to  the  terminal  ramifications  of  the  splanchnic  nerves 
cause  also  contractions  of  the  abdominal  vessels.  Soon,  however, 
these  relax,  and  then  there  is  a  stagnation  of  blood  in  the  abdominal 
vessels,  through  the  formation  of  a  true  depot  capable  of  boldiDg  the 
whole  of  the  blood  in  motion,  when  their  paralytic  relaxiition  pawefl 
certain  limits.  Thus  are  explained  the  palene^  of  the  face,  and  of  ihe 
hkin  generally,  the  cyanosis,  the  coldness  of  the  extremities,  ibe  phe- 
nomena of  cerebro-spinal  amemia,  and  the  smaHness  and  rapidity  of  llie 
pulse,  that  are  observed  in  all  cases  of  peritoneal  in-italion,  and  alwin 
the  coma  and  stupor  which  etiMue  on  severe  wounds  and  injuries — a 
state  designated,  by  English  and  American  surgeons,  shmk.  Goets  has 
realized  the  conditions  under  the  influence  of  which  thia  statf»  u 
ileveloped,  in  his  well-known  experiment,  which  consists  in  striking 
the  belly  of  a  frog  against  the  Qd^e  of  a  talde.  He  has  seen  ihe  enor- 
mous development  of  the  abdominal  vessels  and  the  ischemia  of  other 
regions  whieh  at  once  ensue,  and  which  entirely  explain  the  morbid 
phenomena  observed  in  the  similar  instances  to  which  we  have  called 
attention. 

SYMMETRICAL    GANGRENE   OF   THE   EXTSEXJTIBIk 

Under  the  name  of  symmetrical  gangrene  of  the  extremities,  H. 
Maurice  Reynaiid  described  for  the  first  time,  in  lH(>2,  a  variety  of 
gangrene  whieh,  since  then,  has  been  given  a  place  in  ayst^mii  of 
nosology  as  a  distinct  morbid  entity.  It  presents  the  curious  featnrr 
of  being  developed  independently  of  any  lesion -of  the  circulatory  ftp* 
paratns. 

Generally,  this  affection  is  observed  in  young  snbjects,  preferablj. 
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in  femaloH,  ami  with  those  who  possess  a  neurotic  diatheaiB.  Cold, 
moral  emotions,  and  troubles  of  menstruation,  act  sometimes  as  causes. 
A^  a  rule,  the  gangrene  attackii  symmetrically  the  lower  extremities, 
more  rarely  the  upper  extremities  ;  sometimes,  also,  the  nose  and  the 
ears. 

In  the  beginning  the  patient  feels,  in  the  parts  which  are  about  to 
be  the  seat  of  the  gangrene,  a  sensation  of  tumefaction,  which  coin- 
cides with  the  paleness  of  the  skin  at  the  same  points.    At  other  times, 
lhi>  skin  of  the  extremities  is  covered  with  bluish-colored  spots.    These 
the  indications  of  the  interference  with  the  circulation  which  pre- 
?s  the  development  of  the  gangrene.     This  local  aniemta  may.  it  is 
tnie,  occur  without  there  being  any  further  advance.     Then  the  parts 
:ily  exsanguined   become  the  scat  of  a  temporary  congestion, 
lied  with  more  or  less  severe  pains,  before  the  circulation 
Sgain  becomes  regular.     The  condition,  in  fact,  resembles  that  induced 
by  the  local  apjjliration  of  cold.     This  local  anaemia  may  disappear 
and  reappear  many  times  ;  but,  when  it  is  the  prelude  to  the  mortifica- 
tion of  the  parts  affected,  the  skin  becomes  covered  with  phlyclenss, 
dry,  tense,  like  parchment,  and  assumcfl  the  black  coloration  peculiar 
to  ffphacctatcd  tissues.     The  process  of  mortification  is  announced  by 
uxtremi'ly  sharp  pains,  which  the  patients  compare,  ordinarily,  to  tit" 
sensations  c^iused  by  bums. 

Inq>ection  of  the  limbfl  affected  with  this  kind  of  gangrene  showi* 
the  absence  of  all  lesions  capable  of  producing  obstruction  of  the 
yeesels  distributed  to  thctn.  There  is  neither  thrtjmlKisis,  embolism, 
atheroma,  nor  any  alteration  wliatever  uf  the  walls  vf  the  vesj<els. 
Moreover,  3d.  Maurice  Raynaud  has  called  attention  to  the  fact  of  the 
persistence  of  the  pulse  in  the  extremities^  Ui«  seal  of  th9  affection  in 
^tion. 

This  circumst.ance  indicates  dearly  that,  if  the  circulation  is  insuflS- 
rient  for  the  |>ropcr  nuiriiion  of  the  tlasnes,  it  is  not  entirely  aboUsbed. 
To  explain  the  dcvcU)j)ment  of  the  gangrene,  it  is  suffictpot  to  suppoae 
the  existence  of  a  durable  vascular  spavm  limited  to  the  affoeted  pari ; 
And  thin  is  what  M.  ^laurice  Raynaud  has  done.  Fur  him,  the  aytn* 
netrical  gangrene  of  the  cxtremiti4>H  and  the  local  anipmia  whieb  ia  ita 
immediate  caufte  are  the  consequences  of  a  spasm  of  the  small  yesaels, 
due  to  an  excitation  of  the  vaso-motor  nerves  which  innervate  their 
walls.  This  spasm  may  be  of  a  reflex  order,  having  for  its  point  of  de* 
partnre  a  peripheral  excitation  having  its  xeat  within  the  extremities 
threatened,  or  in  some  other  <»rgan— the  uterus,  for  instance. 
■  lliis  excitation  will  be  reflected  by  the  vaso-motor  centre  ■itnated 
I  in  the  bulb.  Naturally,  the  production  of  this  vaitonJar  spa^m  and  its 
H  pefsiiitence  under  the  influence  of  an  o<*castonal  oamM  of  slight  imiMir* 
HitiMe  suppose  that  the  reflex  centres  of  the  cord  are  in  a  morbidly 
^caiggerated  state  of  excitability. 
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M.  Vulpian,  Avliile  atlniitting  the  theory  of  a  local  vascular  gpasm 
as  the  cause  of  symmetrical  gangrene  of  the  extremities,  believes  Uuii 
it  i»  useless  to  allege  the  implication  of  the  vaso-motor  centres  in  the 
production  of  this  spasm.  This  eminent  physiologist  contends  that  the 
reflex  va.scular  constrietiori  which  presides  over  the  development  of 
symmetrical  gangrene  of  the  extremities  is  produced  only  by  the  inter- 
mediation of  the  ganglia  situated  in  the  course  of  the  vaso-motur  fibrf« 
at  a  short  distance  from  their  terminations  in  the  vascular  walls.  Th« 
symmetrical  disposition  of  the  gangrene  is  more  in  accordance  wiUi 
this  theory  than  with  that  which  makes  it  depend  upon  a  derangement 
of  the  central  innervation.  In  fact,  *'  if  the  local  anaemia  of  the  ex* 
tremities  is  so  often  symmetrical  in  the  affection  described  by  3'L  Ray- 
oaudj  it  is  explained  by  the  fact  that  it  affe^ns  subjects  in  whom  the 
local  predisposition  is  due  to  a  general  modification  of  the  economy, 
and  ought  to  be  nearly  equal  in  homologous  parts  of  the  two  sides  of 
the  body." ' 

M,  Vulpian,  moreover,  contends  that,  if  gangrene  of  vaso'constric- 
tive  origin  is  always  symmetrical,  it  will  be  necessary  to  get  rid  of  some 
facts  which,  from  a  pathological  point  of  view,  naturally  are  embrao^ 
under  M,  Raynaud's  designation.  Thus,  in  this  connection,  be  revnlU 
the  instance,  adduced  by  M,  Gubler,  of  a  gangrene  limited  to  one  of 
the  toes,  occurring  in  a  young  woman  in  whom  there  was  no  evidence 
of  a  closure  of  the  arteries  of  the  corresponding  lunb.  It  would  evi- 
dently be  illogical  to  abstract  from  the  so-called  symmetrical  gangrene 
a  case  of  similar  pathogeny,  merely  because  the  gangrene  waft  oni- 
lateral. 

In  a  more  recent  work,  M.  Raynaud  has  published  8ome  cs 
symmetrical  gangrene  of  the  extremities*  in  which  the  ophthalmoscope" 
revealed  the  existence  of  a  constriction  in  the  central  artery  of  the 
retina.  This  is,  then,  the  basis  for  a  new  argument  in  support  of  the 
vasD-motor  theory  adopted  by  this  author.  As  a  practical  consequence 
of  the  vaso-constriction  theory,  M.  Raynaud  recommends  the  use  of 
descending  galvanic  currents  applied  to  the  vertebral  column  through- 
out its  length*  These  currents  have  the  effect  of  weakening  the  exdto- 
motor  power  of  the  cord  and  bulb,  and  hence  of  combating  th^  vas- 
cular spasm  of  central  origin,  which  is  the  point  of  departure  in  sym- 
metrical gangrene  of  the  extremities. 

In  connection  with  the  affection  described  for  the  first  time  by  M. 
Raynaud  under  the  name  of  symmetrical  gangrene  of  the  extn^mi- 
ties,  mention  must  be  made  of  the  condition  referred  to  bv  iL  Vol- 
pian*  as  symmetrical  congestion  of  the  extremities. 

The  case  ob»er\'ed  was  that  of  a  patient  in  whom  regularly  every 
day  there  were  accessions  of  pain  and  heat  in  all  four  extremities^  esj>e- 

*  "  Le9on«  aur  TappareU  vaso-moteur,"  tome  U.,  p,  ftSO. 

•  Op.  cit^  tome  iL,  p.  «28. 
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cially  the  legs.  ^*  The  skin  became  red  and  very  hot,  the  arteries  of 
the  feet,  the  pulsations  of  which  could  scarcely  be  felt  in  the  intervals, 
during  the  paroxysms  beat  with  great  force,  and  appeared  to  be  dilated. 
There  was  at  the  same  time  a  very  painful  feeling  of  tension,  and 
walking,  by  aggravating  these  troubles,  became  impossible.  The  pa- 
tient only  found  relief  by  plunging  his  feet  and  the  lower  part  of  his 
legs  in  cold  water.''  M.  Vulpian,  with  some  reser\'e,  is  nevertheless  dis- 
posed to  see  in  this  case  an  example  of  a  symmetrical  neurosis  of  the 
extremities,  determining  by  reflex  action  the  dilatation  of  the  vessels 
of  these  parts. 


SECTION  VI. 

TOXIO  DISEASES  OF   THE   NEEVOUS 
SYSTEM. 


There  are  certain  substances  which,  when  taken  into  the  body 
gradually  and  for  a  long  time,  manifest  their  poisonpus  influence  more 
especially  upon  the  nervous  system.  Among  these,  lead,  alcohol,  bro- 
mine, mercury,  and  arsenic,  may  be  particularly  mentioned.  Seyeral  of 
these  substances  are  used  as  slow  poisons  with  criminal  intent,  others 
are  habitually  employed  by  many  persons  as  stimulants,  sedatives,  or 
cosmetics,  others  are  used  in  the  arts,  and  hence  enter  the  systems  of 
those  who  are  brought  in  contact  with  them,  and  some  are  prescribed  in 
such  doses  in  the  treatment  of  disease  as  to  produce  upon  the  patient 
their  characteristic  physiological  effects. 

It  seems  important  that  the  peculiar  phenomena  which  these  sub- 
stances are  capable  of  causing,  with  the  rationale  of  their  mode  of  ac- 
tion, and  the  treatment  best  adapted  to  obviate  their  deleterious  effects, 
should  receive  some  attentioo,  and  I  shall  therefore  devote  a  few  pages 
to  their  consideration. 


CHAPTER  I. 

PLUMBISM 


Symptoms. — The  phenomena  manifested  in  the  nervous  system,  a« 
consequences  of  lead-poisoning,  are  lead-encephalopatht/y  parali/sis, 
a  spasmodic  arid  painful  affection  called  lead-^joliCj  ancesthesia,  and  hy- 
percBsthesia, 

a,  Lead-Ence2yhalo2)athy, — The  symptoms  referable  to  the  brain, 
due  to  lead-poisoning,  may  be  slight  or  severe.     In  the  first  case  the 
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patient  siiffers  from  headache,  vertigo,  ami  various  other  abnormal  sen- 
aations,  suoh  as  fullness,  and  oonstrietion,  and  is  at  the  same  time  in* 
capable  of  much  intellectual  exertion  without  suffering  an  Increase  of 
his  physical  symptoms.  Ilis  mind  is  irritable  and  depressed,  and  his 
sleep  is  usually  di^sturbed  with  unpleasant  dreams.  The  digestion  is 
generally  deranged,  and  the  whole  appearance  may  be  cachectic.  Tre- 
mor may  exist,  especially  in  the  hands.  It  is  generally  not  exten- 
sive, consisting  ordinarily  of  slii^ht  tremulous  movements,  which,  though 
present  when  th^  muscles  are  at  rest,  is  more  distinctly  mauifestod 
when  the  muscles  are  put  in  voluntary  action. 

This  condition  may  undergo  no  further  development,  but  it  is  often 
the  precursory  state  of  the  more  severe  form  of  the  affection. 

In  the  severe  form  the  symptoms  may  be  manifested  by  delirium, 
oonvulsions,  or  coma,  or  by  any  two  or  all  of  these  phenomena.  This 
last  was  the  case  in  a  patient,  a  master-plumber,  in  whose  case  I  wm 
consulted  in  the  summer  of  1873.  The  attack  began  with  acute  doUri* 
um,  lasting  several  days,  and  then  alternating  with  paroxysms  of  oon- 
vulsion.s.  The  seizure  ended,  after  about  two  weeks,  with  profound 
coma  of  forty-eight  hours*  duration. 

In  the  delirious  form  the  patient  may  either  present  the  sympton 
of  acute  mania  with  excitement,  or  there  may  be  a  melancholic  condi- 
tion present.  In  either  case  there  are  illusions,  hallucinations,  and 
delusions.  After  a  variable  period  a  remission  generally  takes  plaoo, 
and  this  may  go  on  to  a  complete  disappearance  of  the  sviuptoma.  or 
be  succeeded  by  a  renewed  exacerbation. 

In  the  convulsive  form,  the  paroxysms  may  or  not  bo  marked  by  iosa 
of  consciousnea*!.  They  may  be  limited  to  a  particular  part  of  the  body, 
as  the  face,  neck,  or  arms,  or  they  may  he  general.  They  may  prewmt 
lomewhat  the  characteristioa  of  tetanus  or  of  epilepsy,  or  of  both  these 
diseases.  In  some  cases  the  aetxures  are  not  distinguishable  from  idio* 
pathic  epileptic  attacks  ;  the  patirut  has  tonic  and  clonic  convulsions, 
Iroths  at  the  mouth,  bites  the  tong^uei,  may  evacuate  his  urine  or  fasooa^ 
sad  piUHeii  into  a  soporous  condition.  Or  there  may  be  repeated  at* 
tadcs  suoceeding  each  other  with  such  rapidity  as  to  oonstttule  a  HaUu 

In  the  comatose  variety,  the  stupor  is  sometimes  develofsed  with 
great  suddenness,  but  ia  not  often  so  profound  ss  to  prevent  oocaaional 
mamfestations  of  partial  sensibility.  Thus,  if  the  patient  be  tpokflO  to 
in  a  loud  voice  he  opens  his  eyeS|  or  if  the  skin  be  pinched  he  withdraws 
the  part  or  contorts  the  countenance* 

Tlie  pupils  are  generally  dilatinl  and  insensible  to  Hght,  and  the 
eheeks  and  lips  are  puffed  out  in  expiration.  If,  in  oimwi  in  which 
these  symptoms  ooour,  the  ipims  be  examined,  a  bine  lino  running 
along  their  margins  will  be  disoovered.  Sometimes  the  whole  extent  of 
the  gums  is  tinged,  but  generally  the  diseolortHl  portion  is  the  edge  in 
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contact  with  the  teeth,  aod  about  a  line  or  at  most  two  lines  in  width. 
Besides  the  discoloration,  the  tissue  of  the  gums  becomes  soft  and 
spongy,  and  it  may  become  absorbed,  leaving  the  roots  of  the  teeth  ex- 
posed. All  these  changes  are  more  marked  in  the  lower  than  in  the 
upper  jaw. 

The  breath  is  usually  of  a  peculiar  odor,  and,  if  what  is  called  the 
lead-cachcxia  be  present,  the  complexion  is  pale,  the  hair  lustreless  atid 
dry,  and  the  body  emaciated.  It  not  unfrequently  happens  that  the 
individuals  who  suffer  from  lead-eucephalopathy  have  also  been  the 
subjects  of  some  one  or  more  of  the  other  manifestations  of  lead-poi- 
soning. 

b.  Lead- Paralysis, — Symptoms. — Before  the  occurrence  of  pft^alJsi!^, 
the  patient  has  probably  suffered  from  attacks  of  lead-colic,  or  seme 
other  affection  due  to  lead-poisoning,  though  this  is  not  invariably  the 
case*  The  immediately  precursory  symptoms  connected  with  the  loss 
of  power  are  slight  numbness  and  tremors  in  the  muscles  of  the  upper 
extremities.  Occasionally,  the  muscles  of  the  trunk  and  lower  extremi- 
ties become  involved  in  the  trembling. 

Ere  long  the  patient  observes  that  he  has  difficulty  in  extending  the 
fingers  or  HTist,  and  that  there  is  a  general  loss  of  strength  in  one  or  both 
hands.  These  symptoms  go  on  increasing  in  severity,  and  eventuall; 
he  loses  the  power  to  raise  the  hand  or  fingers.  In  extreme  cases,  the 
ability  to  extend  the  forearm,  or  to  raise  the  arm  from  the  side,  is  lost 
through  the  paralysis  of  the  triceps  and  deltoid,  or,  as  in  a  case  before 
my  clinique,  in  January,  1876,  the  biceps  may  be  paralyzed.  Occasion* 
ally,  the  extensors  of  the  lower  extremity  are  involved  in  the  paraly- 
sis. 

The  predominance  of  the  loss  of  power  in  the  extensors  has  led  to 
the  idea  that  they  alone  are  affected.  The  dropping  of  tlie  hand,  the 
flexion  of  the  forearm  on  the  arm,  the  hanging  of  the  arm  against  the 
side  of  the  body,  and,  when  the  lower  extremity  is  affected,  the  inability 
to  raise  the  toes  so  as  to  avoid  striking  them  aginst  the  ground  in  walk- 
ing, all  give  countenance  to  this  supposition.  But  careful  observation 
shows  that  the  difference  is  merely  one  of  degree,  and  that  ther«  is  t 
very  considerable  loss  of  power  in  the  flexor  muscles.  Indeed,  of  mao? 
cases  of  the  disease  that  I  have  observed  in  hospital  and  private  practice, 
I  have  never  seen  one  in  which  the  flexors  were  not  implicated  wilb 
the  extensors. 

Owing  to  the  disuse  of  the  muscles,  atrophy  takes  place,  and  tiiia 
is  frequently  exceedingly  well  marked,  and,  from  the  disturbance  cf 
the  normal  equilibrium  between  the  several  groups  of  muscles,  eon- 
tractions  and  diatortions  ensue.  The  circulation  in  the  affected  limbs 
becomes  languid  and  weak,  and  painful  swellings  result  in  consequence. 

It  is  generally  supposed  that  the  right  ann  is  more  apt  to  be  mf» 
fected  than  the  left;  such,  however,  does  not  appear  to  be  the 
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rbus,  Tanqaerel  des  Planches,'  of  Bevonty-nine  eases  in  which  the  upfxir 
extremities  were  the  seat  of  the  paralysis,  found  both  affected  in  fifty* 
one,  the  left  twenty -three  times,  and  the  right  twenty-four.  Of  thirty- 
two  oaseg  of  lead-paralysis  occurring  in  my  own  practice,  the  upper  ex- 
tramities  were  affected  in  all  j  in  twenty -seven  both  limbs  were  the 
seat;  and,  of  the  remaining  five,  three  were  in  the  left,  and  two  in  the 
right.  The  left  upper  extremity  was  therefore  affected  thirty  timea, 
and  the  right  twenty-nine. 

In  »ome  cases,  the  muaoles  of  respiration  become  very  srinoasly 
piuutyzed  through  the  infiuence  of  lead,  and  death  then  soon  tiikr^Ji 
place.  In  two  of  my  cases  there  was  aphonia,  and  in  several  the  voice 
waa  materially  weakened.  Cases  of  hemiplegia,  the  result  of  lead-poi- 
soniog,  have  been  observed  by  Stoll,  Andral,  and  Tanquerel  dea 
Planches. 

The  electric  sensibility  and  contractility  are  always  greatly  reduced 
in  all  cases  of  lead-paralysis.  In  the  majority  of  c-asea,  no  faradaio  our* 
root,  which  it  is  safe  to  employ,  will  produce  ootitraotioDB,  and  strong 
primary  currents  arc  necessary.  The  cutaneous  sensibility  is  nirely 
impaired. 

The  saturnine  cachexia  Is  almost  always  present,  and  the  blue  ltn« 
on  the  gums  can  readily  be  distinguished. 

0.  Lead'  Colic, — This  is  probably  the  most  common  affection  oatiaed 
by  the  toxic  influence  of  lead,  and  has  been  recogniaed  from  A  V617 
early  periods 

Symptoms* — Lead-colic  b  particularly  charaoterixed  by  the  presence 
of  pain,  the  apparent  seat  of  which  is  at  or  near  tbo  umbilicus,  itlthoQgfi 
it  may  exist  at  the  epigastrium,  the  hypognstriura,  or  some  oUier  part 
of  the  abdomen. 

The  character  of  the  pain  U  somewhat  peculiar,  being  a  twisting 
Bensation  of  great  atrony,  which  appears  to  revolve  around  the  urnbUt- 
CU8.  In  some  cases  the  distress  of  the  patient  is  extreme,  and  ho  gives 
utterance  to  loud  cries  of  anguish,  and  tones  himself  about  with  the 
uimoat  violence.  Nausea  and  vomiting  are  geneimlljr  preaent,  and  the 
bowels  are  almost  invariably  constipated. 

The  respiration  is  ordinarily  hurried  and  irreg^ftr,  but  the  pulse, 
■  notwithstanding  the  physical  and  mental  excitement,  remains  of  its 
normal  force,  frequency,  and  rhythm,  sometbaes  beooming  markedly 
slower  during  the  height  of  a  paroxysm. 

^Tho  abdomen  is  uatuilly  hard  and  retracted,  especially  during  the 
Ug^ht  of  a  paroxysm. 
m  Oocasiooalty  the  abdomen  Is  painful  to  the  touch,  and  the  suff taring 
n  aggtai^ted  by  very  slight  prossurr^  but  as  a,  rule  thin  tii  not  the  case. 
On  the  contrary,  the  pain,  ao  far  from  bring  incrtfaaed  by  pressure^  is 
gpreatly  relieved  by  it,  especially  if  the  foroe  be  eaerted  in  a  uniform 
>  "  IWia  Oct  nuladiM  ile  pkmib«**  Ptrit,  tM0,  loiae  II,  p.  S9. 
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Biid  gradual  manner.  Patients  often  discover  this  fact  for  thomsol 
and  will  lie  on  the  belly  or  press  it  with  their  hands,  or  beg  that  olh 
wilt  do  so< 

Tlio  duration  of  a  paroxysm  is  variable.  It  may  last  only  a  few 
minutes,  or  may  be  prolonged  for  an  hour  or  more.  A  period  of  com- 
parative calm  then  ensues^  during  which  the  exhausted  patient  may 
sleep  a  little,  but  his  slumber  is  soon  disturbed  by  another  seixure,  and 
this  sequence  may  continue  for  several  days,  raroxysms  are  more  com- 
mon and  more  severe  during  the  night  than  the  day,  and  aometimes  the 
relation  is  observed  with  sidereal  punctuality. 

In  consequence  of  the  treatment  adopted,  or  spontaneously,  the 
series  of  attacks  is  broken,  and  the  patient,  for  the  time  at  least,  re* 
covers  his  ordinary  state  of  health.  It  is  exceedingly  rare  that  death 
ensues  from  simple,  uncomplicated  lead-colic. 

d,  J^ead-Anmsthesia, — Anaesthesia,  as  a  condition  due  to  the  to 
influence  of  lead,  may  exist  \vithout  complication  with  other  manifi 
tatiotiB,  aithougb  such  an  event  is  not  common.  In  the  majority  ol 
cases  it  is  the  optic  nerve  which  is  affected,  and  as  a  consequence  more 
or  less  complete  blindness  is  produced.  Some  of  the  casea  fonneriy 
reported  were  probably,  as  Stellwag'  observes,  simply  instanoM  of 
ciliary  paralysis,  but  this  author  admits  the  existence  of  an  organic 
affection  of  the  nerve,  terminating  in  atrophy,  and  recogniiable  by  the 
ophthalmoscope. 

Again,  the  anaesthesia  may  affect  the  skin  of  the  trunk  or  extreini- 
ties,  or  the  muscles  of  these  parts.  It  is  developed  generally  witb  great 
rapidity,  reaching  its. height  in  a  few  hours. 

e,  Lead'Hi/peri^sthesia, — The  pains  in  the  limbs  and  trunk  are 
among  the  most  common  of  the  phenomena  of  load-poisoning,  Th« 
lower  extremities  are  generally  their  scat,  and  by  preference  the  flejt* 
ui*es  of  the  joints.  Thus  the  groin  and  the  popliteal  space  are  favorite 
situations  in  the  lower  limbs;  the  axilla  and  bend  of  the  elbow  in  tha 
upper  extremities.  TIjo  back  and  thorax  are  also  often  affected* 
sometimes  the  scaip,  face,  and  neck. 

The  pains  may  be  either  of  a  dull  aching  character,  acute,  like  th 
sensation  from  the  thrust  of  a  sharp  instrument,  or  hot,  as  if  a  coal  of 
fire  were  in  contact  with  the  part.  They  occur  in  paroiysma,  and  are 
apparently  excited  by  cold,  movements,  or  emotional  disturbance.  Oc- 
casionally there  are  spasmodic  contractions  of  the  muscles  of  the  pninfui 
part,  either  en  masses  singly,  or  in  the  form  of  fibrillary  contractions, 

like  the  pains  of  lead-colic,  they  are  generally  relieTed  by  steady 
and  gradual  pressure,  but  ocoa^onally  this  is  not  the  cas^i  any  kind  dI 
touch,  light  or  heavy,  causing  an  aggravation  in  their  intensity. 


*  '*A  Treatise  oo  the  DlBefcaerof  the  Eye,"  Hadd«y  and  Rooaa*t  tiaiuktioa,  Ke» 
S'ork,  1868,  p.  608. 
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Tbere  is  no  increased  heat  of  the  painful  region,  no  redness  or  swell* 
ISg,  and  the  pulse  is  generally  normal. 

In  some  c&ses  the  pains  appear  to  be  seated  in  the  bones  ;  usuallji 
however,  the  skin  and  muscles  seem  to  be  their  situation. 

Causes. — ^The  fact  that  suob  affections  as  those  mentioned  follow  the 
introduction  of  lead  into  the  system  admits  of  no  doubt.  This  intro* 
duotiou  may  take  place  throug-b  the  stomach,  the  air-passagvs,  or  the 
akin.  The  two  latter  are  the  more  cammoa  chauucls  for  ooutauiina- 
tion. 

They  are,  of  course,  more  frequently  encountered  among^  those  who 
work  in  lead,  such  as  lead-founders  and  smelters,  the  makers  of  while 
and  red  lead,  painters,  plumbers,  printers,  etc.;  although  they  may  occur 
among  those  who  are  only  temporarily  or  accidentally  exposed  to  the 
toxic  influence.  Thus,  they  may  be  causod  by  drinking  water  which  has 
passed  through  lead  pipes,  or  been  kept  in  lead  vessels,  or  by  using  to- 
Imooo  which  has  been  wrapped  in  lead-foiL  Two  oases  in  which  paral- 
ysis was  produced  by  the  latter  cause  have  happened  in  my  experience,' 
and  it  is  so  common  a  cause  that,  in  Fraaoei  Belgium^  an^  Prusstji, 
strong  laws  have  been  passed  against  packing  tobacco  in  lead,  llie 
use  of  hair-dyes  coutaining  lead  is,  I  think,  quite  a  common  cause  of 
plumbism.  Three  oases  of  paralysis  and  two  of  anasstheaia,  in  which 
this  was  the  cause,  have  come  under  my  observation,  and  1  am  inclined 
to  think  that  a  case  in  which  there  were  vertigo,  sUght  dolirium,  and 
one  epileptic  convulsioDf  owed  ita  origination  to  the  application  of  lead 
to  the  hair. 

The  employment  of  powders  and  enamels  to  the  face  is  a  not  iafre* 
quent  cause  of  plumbism  in  women,  as  most  of  those  substanoos  called 
ooanietice  contain  lead.  Three  caees  of  paralysis  and  one  of  pains  in 
the  body  and  limbs,  caused  by  lead  applied  to  the  face^  neok,  and  anna 
have  occurred  in  my  experience. 

The  use  of  plasters  and  lotions  containing  lead  has  also  been  known 
to  give  rise  to  [ilumbism. 

The  majority  of  eases,  however,  occur  in  this  country  in  paiotenv 
probably  for  the  reason  that  workers  in  white  and  red  lead,  though 
more  exposed,  are  aware  of  their  danger,  and  take  effecioal  meaanrea 
to  prevent  absorption. 

Though  the  carbonate  is  probably  the  most  actively  poisonous  prep* 
aration  of  lead,  it  is  very  i^ertatn  that  all  fonna^^not  oven  exeeptiitg 
the  sulphate — are  capable  of  producing  the  cbaracteristia  phenomena 
of  plumbism. 

Diagnosis. — The  history  of  the  casei  inolnding  a  knowledge  of  the 
oooupation  of  the  patient,  or  of  his  expoaure  to  the  action  of  lead^  will 
generally  prevent  error  of  diagnosis  in  regard  to  any  of  the  manifea- 

I  Sm  mj  irtnaUtioo  of  If «fer*s  **  Blectrlelcy  In  tis  R^btlens  lo  Prs^lSetl  KsdS«iai^" 
Dew  Tork,  1870,  p.  Ul,  for  retwrnee  to  oik«r 
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tations  of  plunibism,  Tlie  presence  of  the  peculiar  cachexia  And  the 
exiatenco  of  the  blue  line  around  the  gums  will  tend  still  further  to  ren- 
der the  diagnosis  accurate. 

Agttin,  it  has  been  ascertained,  by  the  researches  of  Mebens,  that  ihe 
iodide  of  potassium  has  the  faculty,  when  taken  into  the  B^'stem^  of  de> 
composing  the  albuminates  with  which  the  lead  is  united,  and  ot  setting 
this  substance  free.  It,  then,  at  once  appears  in  the  urine,  and  can  be 
detected  by  examination  with  sulphuretted  hydrogen*  A  ready  metli- 
od  is  that  proposed  by  Reeves.  A  piece  of  sulphide  of  potasdiuro  is 
inclosed  in  a  piece  of  thin  white  linen,  and  suspended  in  a  vessel  con- 
taining the  urine  suspected  to  contain  the  lead  set  free  by  the  prerious 
administration  of  the  iodide  of  potassium.  It  is  left  there  for  five  or 
six  minutes.  K  the  urine  contains  any  salt  of  leud,  it  is  decomposed, 
and  the  metal  is  deposited  on  the  linen  in  the  form  of  the  sulphitivt, 
staining  it  of  a  dark,  almost  black,  color. 

As  regards  the  several  affections  separately,  it  la  to  bo  remarked 
that  most  difficulty  will  be  experienced  relatively  to  the  enoephalopathj 
produced  by  lead.  Jaccoud'  has  pointed  out  that  in  the  condition  of 
the  bodily  temperature  we  have  an  additional  point  toward  discrimi- 
Dating  between  acute  cerebro-spinal  meningitis  and  the  affection  under 
notice.  In  the  former  the  temperature  rises  to  104°  Fahr.,  or  even 
higher,  while  in  the  latter  there  is  no  augmentation,  or  at  le^st  a  r&j 
slight  rise. 

In  lead-paralysis  the  fact  that  the  loss  of  power  mainly  affecto  the 
extensors,  especially  those  of  the  hand,  together  with  the  antecedents 
of  the  patient,  and  tlie  presence  of  other  evidence  of  plumbism,  will 
generally  suffice  to  render  the  diagnosis  certain.  I  have  recently*  how- 
ever, had  a  case  at  my  clinique  at  the  University  Medical  C-oliege,  in 
which  there  was  some  doubt*  The  patient  had  paralysis  of  the  exten- 
flora  of  both  wrists.  Several  weeks  before  its  appearance  he  had  broken 
his  ankle,  and  had  been  obliged  to  walk  on  crutches.  There  was,  there- 
fore,  a  question  as  to  whether  the  case  was  one  of  "  crutcb-panJyits^^ 
from  pressure,  or  of  lead-paralysis.  The  man  was  a  laborer,  and  h&ii 
never,  to  his  knowledge,  been  exposed  to  lead  in  any  way.  But  the 
facts  that  there  w^as  no  amesthesia,  that  the  paralysis  was  greatly  pre- 
dominant in  the  extensors,  and  that  the  muscles  of  the  arm  above  the 
elbow  w^ere  not  affected,  decided  me  in  concluding  that  the  case  wa« 
not  one  resulting  from  pressure  on  the  brachial  plexus.  The  further 
fact  that  there  was  a  slight  blue  line  visible  along  the  gums  oonvinocd 
m©  that,  notwithstanding  the  absence  of  any  history  of  contamination  bj 
lead,  the  case  was  one  of  that  disease.  The  patient  was  a  beer-drinker, 
and  might,  I  conceived,  have  become  poisoned  in  that  way,  ma  hid 
others  in  my  experience. 

In  lead-colic  the  character  of  the  pain  and  its  situation  niay  be  of 
■  "  Le90D8  de  cUnlque  m^dicale,"  Paris,  1869,  p.  498. 
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•ervicc  in  the  formation  of  a  diagnosis^  but  the  rnaln  reliance  must  he 
upon  the  antecedents  of  the  patient,  and  the  coexisting  evidences  of 
plumbLsm  to  which  attention  has  already  been  directed. 

Tliese  circumstaneea  are  likewise  what  niuat  govern  us  in  Iead-anf«s* 
thesia  and  hyperjesthesia. 

Prognosis. — This  is  not  unfavorable  except  as  regards  the  oerebml 
manifestations,  provided  the  patient  can  be  submitted  to  proper  treat- 
ment and  removed  from  all  exposure  to  lead-poisoning.  Lead-encepha- 
lopathy  18  the  most  serious  of  all  the  forms  of  plumbism,  and  this  ia  M* 
peciallj  the  case  when  there  is  a  combination  of  delirium,  convulsionai 
and  coma.  Of  seventy-two  cases  observed  by  Tanquerel  dos  Planches^ 
sixteen  were  fatal.  It  was  probably  more  apt  to  terminate  in  death  in 
his  day  than  now,  when  the  hygienic  and  therapeutical  relations  of 
plumbism  are  better  understood.  Recovery  ensued  in  all  of  the  cases 
occurring  in  my  experience. 

In  lead-paralysis  the  prospect  of  recovery  depends  altogether  on  the 
ability  to  produce  contractions  in  the  paralyzed  muscles  by  electricity. 
If  the  induced  current  will  effect  thom^  the  cure  will  be  rapid  ;  if  the 
interrupted  primary  current  is  required,  a  longer  time  must  elapse  be- 
fore success  is  attained  ;  but,  if  the  muscles  will  not  react  to  either  the 
induced  or  primary  currents,  a  favorable  result  is  not  to  be  expeot<*d. 
The  extent  of  the  atrophy  is  also  an  important  element  in  the  prog- 
nosis. 

In  lead-colic,  hypera^stheaia,  and  ametfthesia,  the  prospect  of  recov- 
mpf  is  good,  provided  the  necessary  hygienio  and  therapeutical  indioa* 
tiona  can  be  fulBlkd. 

Morbid  Anatomy  and  Pathology.— Very  little  is  known  relative  to 
the  morbid  anatomy  of  plumbic  alFections.  In  the  several  forms  with 
which  wc  are  acquaintt«d,  the  ner\'oU8  system  rarely  presents  evidenoea 
of  any  lesion  which  can  be  reganled  as  characteristic.  In  some  cases  of 
lead-oncephalopntliy^  however,  there  has  been  found  a  flattrnetl,  in<ia» 
rated,  and  atrophied  condition  of  the  brain,  and  in  others  theimltcjitiona 
of  inflammation  and  softening.  In  the  case  of  a  )>ainter  who  had  suf* 
iered  from  repeated  attacks  of  lead-colic,  and  who  finally  died  with 
head-symptoms — delirium,  epilepsy — reported  by  MM.  Gu^neau  dc  Mus- 
sy  and  L^matre,  the  ix)st-mortcm  examination  ithowed  (he  existrnee 
of  a  large  extravasation,  which  had  broken  through  tlie  c*»rebra!  tissue 
from  the  circumference  to  the  fourth  ventricle. 

Gombault  *  recently  reported  a  case  of  h*ad-pnralyais,  In  which,  on 
post-mortem  examination,  the  fspinal  cord  and  the  nerve-roots  were 
found  to  be  unaltered,  but  in  somo  of  the  peripheral  nerves  the  medul- 
lary substance  was  separated  into  granules,  though  the  axis-cyUndet 
wma  normal. 
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Westphal  *  has  discovered,  in  a  case  of  lead -paralysis,  a  sirnilar  cofr 
dition  of  the  radial  nerve.     In  tliis  case  the  spinal  cord  and  the  nei 
roots  were  unchanged.  ' 

Jn  a  case  of  lead- poisoning-  in  which  there  had  been,  during  life,  col 
vomiting,  diarrhoea,  and  finally  collapse,  Kussmaul  and  Maier*  found 
sclerosis  of  the  celiac  and  superior  cervical  ganglia  of  the  sympath<Jtic 
aad  periarteritis  in  the  brain  and  spinal  cord. 

Lead  has  been  detected,  in  cases  of  plumbism,  in  the  tissue  of  the 
brain,  spinal  cord,  and  nerves.  In  fact,  it  appears  to  have  a  sp^ciil 
affinity  for  tbe  ncrve-substanco. 

It  is  probable  that,  except  in  extreme  cases,  or  in  very  exceptional 
instances,  the  changes  in  the  brain,  spinal  cord,  nerves,  and  syinp** 
thetic  system  are  not  such  as  are  discoverable  by  our  present  means  of 
research}  just  as  are  the  alterations  produced  by  opium,  alcobol,  hydro- 
cyanic acid,  strychnia,  and  other  substances, 

Tlie  muscles,  in  cases  of  lead-paralysis,  have  been  examined  by  An- 
tral,* Gendrin,*  Tanquerel  des  Planches,*  and  others,  and  analogous 
results  obtained.  The  fibres  have  been  found  to  be  pale  and  yellowish, 
to  be  friable,  atrophied,  and  desiccated.  I  have  repeatedly  remOTcd 
small  portions  with  Duchenne's  trocar,  and  have  always  found  the 
transverse  stria;  disappearing,  and  fatty  degeneration  making  its  ap- 
pearance. 

The  hypothesis,  that  the  affection  is,  primarily,  one  of  the  mm 
is  not  supported  by  facts.  Such  a  thing  as  muscular  paralysis, 
pendent  of  nervous  derangement  somewhere,  is  unknown  in  the 
range  of  pathology.  And  those  cases  of  apparent  loss  of  mU8( 
uritability,  resulting  from  certain  poisons,  adduced  by  Longet,  Bemafd, 
Mitchell,  myself,  and  others,  were  simply  instances  in  which  the  hm 
of  nervous  irritability  took  place  from  the  periphery  to  the  centre.  The 
present  state  of  our  neurological  knowledge  is  altogether  against  the 
idea  of  muscular  irritability  independent  of  the  nerves.  When  a  mm- 
cle  is  no  longer  capable  of  contracting,  it  is  because  the  nervei  are 
dead 

Facts,  too,  are  against  the  notion  that  the  lead  acts  by  contact  with 
the  muscles,  and  the  circumstance  of  the  paralysis  occurring  so  gener 
ally  in  the  liands  of  painters,  for  instance,  is  adduced  in  proof.  But  we 
have  seen  that  the  left  hand  is  just  as  frequently  affected  as  the  right, 
while  it  is  certainly  less  in  contact  with  the  lead.  Moreover,  tho« 
cases  of  paralysis  in  the  extensors  of    the  hand  which  have  resulted 


'  Archil*  fur  Pntfchialri^,  Band  W.,  1874. 

*  DtvUchn  Archivfiir  ktin.  Med.,  Band  ix.,  H.  2. 
»  "  ainique  M^dicole,"  tome  LL,  p,  227, 

*  "  Maladies  de  renc^phak*,"  par  Abcrcrt^mbie,  traduction,  second  Edition,  p.  979 

*  CJp.  e*7.,  pp.  7%  144,  U9, 


PLUMBTSM. 


I 
I 

I 


I 


I 

I 


from  hair-dyes  and  other  cosmetics,  are  altogether  against  the  bypotbe* 
sis  in  qnestioQ* 

In  cases  of  lead-colic  there  appear  to  be  no  anatomical  changes  in 
the  intestines  %vbich  can  be  reasonably  associated  with  tiie  phenomena 
of  the  disease  as  their  cause. 

Treatment* — In  the  treatment  of  plmnbisro  there  are  ec^rtain  princi- 
ples to  be  acted  upon  in  all  the  affections  embraced  within  its  limits. 
One  of  thesCj  the  prophylajus,  belongs  to  the  domain  of  hygiene,  and 
therefore  need  not  be  here  considered;  the  other,  the  removal  of  the 
lead  from  the  system,  demands  our  first  care. 

The  researches  of  Melsens  have  shown  that  in  the  iodide  of  potaa* 
aium  vre  have  an  agent  which  separates  the  lead  contained  in  the  tia- 
sues  from  its  combinations,  and  forms  with  it  an  iodide  of  lead,  under 
which  form  it  is  excreted  from  the  organism  by  the  kidneys. 

Some  authors  advise  caution  in  the  use  of  the  iodide  of  potassium, 
on  the  ground  tbat  the  resulting  compound  is  very  poisonous,  and  may 
produce  highly-deleterious  effects.  In  a  great  many  oases  of  lead*pa- 
ralysLB  and  other  consequences  of  lead-poLsoning  in  which  I  have  giv^o 
the  iodide,  I  have  never  soon  the  loast  untoward  result,  and  I  always 
ase  it  in  large  doses  from  the  beginning.  In  many  oases  the  lead  can 
be  readily  detected  in  the  urine,  and  tlte  blue  line  around  the  gama 
disappears  quickly  under  its  use.  if  there  is  great  debility,  or  if  the 
cache jcia  be  marked,  iron,  quinine,  and  strychnia,  may  be  employed  with 
advantage* 

In  the  treatment  of  lead-encephalopathy,  the  itoQ  administration  of 
the  iodide  of  potassium  combined  with  the  bromide  affords  the  best 
prospect  of  success. 

In  attacks  of  lead-ooUc,  the  h\'podenDio  injection  of  morphia,  in 
do«e8  sufficient  to  keep  the  pain  in  check  while  the  iodide  of  potassiom 
b  doing  its  work,  with  an  occasional  purgative,  will  generally  be  all  the 
treatment  required* 

But  Ln  lead-paralysis  the  loas  of  power  remains,  and  would  contiituo 
tndcfioitciy,  without  the  use  of  measures  directed  specially  against  it  : 
chief  among  these  is  electricity.  The  induced  current,  if  it  will  cause 
the  muscles  to  contract^  is  to  be  preferred*  Each  paralyzed  muscle 
must  be  acted  on  for  two  or  three  minutes  every  alternate  day,  ao  tliat 
for  both  upper  extremities  the  duration  of  a  sianc€  would  vary  from  a 
half  to  three-quarters  of  an  hour.  In  ordinary  casea  two  months  will 
suffice  to  effect  a  cure. 

But  it  often  happens  that  the  electric  contrnctiiity  of  the  paralysed 
ttuaclea  is  so  completely  abolished  that  the  induced  current  is  without 
effect.  In  such  cases  the  primary  interrupted  currrnt  mast  bo  usod, 
and  continued  till,  an  will  eventually  be  the  ease,  the  induced  current 
GMiaea  contractions.  I  have  never  aeeo  a  case  in  which  the  primary 
current  would  not  produce  c<^f»f  mctiouSi     One  of  the  worst  examplee 
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of  the  affection  in  question  I  ever  saw  was  the  patient  who  formed  the 
subject  of  a  clinical  lecture  to  the  class  at  the  Bellevue  Hospital  Medi- 
cal College.^  His  improvement  under  the  circumstances  was  rapid,  and 
he  eventually  was  able  to  earn  his  living  again.  Induced  currents  of 
great  power  failed  to  produce  contractions,  and  but  for  the  use  of  the 
primary  current  he  would  have  been  incurable. 

If  the  primary  current  fails  to  act  on  the  muscles,  success  is  out  of 
the  question. 

In  addition  to  electricity,  frictions,  kneading  the  muscles,  and  pas- 
sive exercise,  are  useful.  Contractions  may  be  overcome  by  suitable 
prothetio  apparatus. 

In  a  case  under  the  care  of  Prof.  Sayre,  and  which  I  had  the 
opportunity  of  seeing,  the  patient,  a  young  lady,  was  able  to  play  the 
piano — though  paralyzed  in  both  hands — ^by  means  of  an  admirable  ap- 
pliance devised  by  Dr.  E,  D.  Hudson,  of  this  city. 

In  the  treatment  of  lead-anaesthesia  and  hypersesthesia,  the  iodide  of 
potassium  conjoined  with  the  use  of  the  galvanic  or  faradaio  current  to 
the  affected  parts  will  generally  prove  sufficient  to  effect  a  cure. 


CHAPTER    II. 

ALCOnOLISM. 

Alcoholism — under  which  term  I  do  not  now  propose  to  embrace 
the  condition  called  drunkenness,  the  immediate  result  of  the  ingestion 
of  a  large  quantity  of  alcohol — is  exhibited  under  two 'somewhat  differ- 
ent forms.  One  of  them  is  the  permanent  state  which  exists  in  persons 
who  habitually  imbibe  excessive  amounts  of  alcohol,  and  is  known  as 
chronic  alcoholic  intoxication  or  chronic  alcoholism.  The  other  is  a 
paroxysm,  the  result  of  still  greater  excess,  or  the  sudden  stoppage  of 
the  stimulus  to  which  the  system  has  become  habituated,  and  is  desig- 
nated by  various  names,  such  as  delirium  tremens,  mania  apotu,  or 
more  properly  acute  alcoholism. 

a.  Chronic  Alcoholism, — The  attention  of  the  medical  profession 
was  first  prominently  directed  to  the  subject  of  chronic  alcoholism  by 
Dr.  Magnus  Huss,*  of  Stockholm,  in  1849.     In  my  description  of  the 

*  Journal  of  Psychological  Medicine^  January,  ISTl,  p.  43, 

•  Dr.  Huss's  work,  being  printed  in  Swedish,  is  to  a  great  extent  unread  outside  of  Scan- 
dinavia. Two  Tery  excellent  articlcp,  embracing  a  full  synopsis  of  his  work,  were  pub- 
lished in  the  BriJish  and  Foreign  Medico-Chirurgical  Review^  in  1851  and  1852.  I  shall 
also  draw  largely  from  an  address  on  "  The  Effects  of  Alcohol  upon  the  Nervous  System," 
which  I  delivered  May  4,  18*74,  on  assuming  the  presidency  of  the  New  York  Neurological 
Society,  and  which  was  published  in  the  Psychological  and  Medico-LegalJoumal^  for  Juljr, 
1874. 
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rdttr,  I  ahall|  to  a  great  extent,  avail  myself  of  his  ihorongb  obser- 
vations* 

Symptoms. — In  one  group  of  cases  resulting  from  the  long  use  of 
iatoxicating  liquore^  the  principal  manifestations  of  the  disease  relate  to 
the  muscular  system.  Tremor  and  unsteadiness,  especially  of  the  up' 
per  extremities,  are  among  the  first  symptoms.  Subsequently  the  lower 
limbs  are  affected,  and  then  the  musoles  of  the  trunk.  Tliese  pbcnom- 
ena  are  most  marked  in  the  morning,  before  the  patient  has  had  his 
accustomed  dram. 

In  other  cases  the  tremor  is  not  a  very  prominent  feature,  though, 
as  far  as  my  experience  goes — and  it  is  by  no  means  inconsiderable- - 
DO  patient  with  the  disorder  in  question  Is  free  from  a  tremulous  agita- 
tion of  his  muscles  when  he  attempts  to  make  a  voluntary  movement. 
But  it  may  not  be  well  marked,  and,  instead  of  it,  the  individual  observes 
tlwt  he  cannot  hold  things  as  well  as  he  once  did.  Objects  which  ho 
tjikes  hold  of  fall  from  his  hands  without  his  being  able  to  retain  them. 
If  he  does  exert  himself  to  avoid  this  inconvenience,  the  hands  Mtt 
Mijcod  with  an  involuntary  trembling,  which  he  calls  "  nervouaneaa,** 
and  which  he  endeavors  to  cure  by  fresh  potations.  From  this  feeble- 
ness or  paresis  the  distance  to  paralysis  is  not  great. 

I  had,  not  long  ago,  a  case  under  my  charge  in  which  the  patient,  a 

gentleman  of  admitted  eminence  in  his  profession,  clearly  suffering  from 

ohrofuo  aleuliolism,  oould  hold  nothing  in  his  hands  unless  he  kept  his 

ejos  fixed  upon  them.     Th«3  moment  he  ceased  to  look,  the  object  fell 

to  the  ground.     In  the  present   treatise  I  have  referred  to  several  in- 

_    stanoes  of  this  curious  ooudition  which  were  due  to  other  oauaeo, 

■  The  lower  extremities  eventually  become  affected,  and  the  patient 

^kan*  tntirely   lose  the  power  of  locomotion.     The  urrv«s  of  sensation 

^rfuSv^'llocome  involved,  and  there  are  various  abnormal  feiOings,  oonati- 

tutiog  one  or  more  of  the  forms  of  anaesthesiiu     Vertigo  and  dimneii 

I  of  viaioQ  may  also  be  present. 
This  type  of  the  disease  Dr.  Huss  calls  the  paralytic. 
In  the  next  form,  or  the  aniesthetic,  the   phenomena  aro  more  di* 
leotly  connected  with  perverted  or  lost  sensibility  from  the  outset.    The 
extremities  first  become  afitected,  and  subsequently  the  central  p^rts  of 

I  the  body.  In  the  beginning  the  patient  experiences  a  difficulty  In  d«* 
termining  from  the  feel  the  nature  of  the  object  he  has  laid  hold  ot,  or 
against  which  his  foot  may  have  struck.  But  in  a  more  advanced  staga 
h»  loses  all  sense  of  pain,  and  pi  us  may  be  tlirust  into  his  skin,  or  a  004J 
of  fire  dropped  upon  it  without  his  experiencing  any  discomfort.  With 
the  amesibesia  there  is  always  loss  of  motor  power. 

The  SBsthesiometer,  the  application  of  which  instrument  to  praetioal 
madioina  is  of  more  recent  date  than  Dr.  Huss^s  observations,  enables 
OS  to  deteot  ineipient  loss  of  sensibility  at  a  very  early  staga  of  tha 
aifecdon* 
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Symptoms  connected  with  this  category  of  cases  which  I  hav©  no- 
fciced,  but  which  are  not  ailudtid  to  by  Dr.  Huss,  are  that  the  sei 
sight,  hearing,  smell,  and  taste,  are  also  often  involved. 

Another  singular  phenomenon  which  I  have  observed  in  these  ci 
which  13  referred  to  by  Magnan,*  and  also  quite  recently  by  Virenque^' 
is  that  the  loss  of  sensation  involves  only  one  lateral  half  of  the  body. 
This  hemi-anicsthesia  is  met  with  in  several  other  morbid  coaditioii% 
notably  as  %ve  have  seen  in  hysteria.  The  other  special  senses  are  gen- 
erally implicated,  Tluis  the  patient  loses  the  sight  of  one  eye  ;  cannot 
hear  with  one  ear ;  can  taste  the  most  strongly  sapid  substances  with 
only  one  half  of  the  tongue,  and  perceive  the  most  penetrating  odon 
with  only  one  nostril.  In  one  case  cited  by  Magnan,  the  patient,  who 
had  long  been  addicted  to  the  excessive  use  of  alcoholic  liquors,  and 
subsequently  to  the  use  of  absinthe,  had  hallucmations  and  delusion*  in 
addition  to  the  hemi-aunesthesia,  and,  what  is  unusual,  coraplet©  loss  of 
sensation  in  the  cornea  of  one  eye,  although  tears  were  ©"xcited  in  both 
eyes  when  the  affected  one  was  touched  by  the  finger. 

In  the  third  form  of  chronic  alcoholism,  convulsions  constitutd  a 
prominent  feature,  though  they  are  not  generally  among  the  first  symp- 
toms, I  have,  however,  witnessed  several  cases  in  which  epileptiforrn 
seizures  were  th«»  immediate  and  direct  consequence  of  the  excessiTe 
use  of  alcoholic  liquors,  and  in  which  there  had  been  no  well-marked 
premonitory  symptoms.  But  in  the  great  majority  of  instances  theit 
are  derangements  of  motility  and  of  sensibility,  such  as  have  just  been 
described,  and  then  the  gradual  supervention  of  con\nilsivo  jerkings  of 
the  muscles,  similar  to  those  whieli  occur  in  convulsive  tremor  and 
chorea,  combined  with  painful  tonic  contractions  or  cramps,  Aft«r  s 
time  the  spasms  are  accompanied  with  loss  of  consciousness,  and  hence 
are  more  truly  epiloptio  in  character.  Dr.  Huss  noticed  that  as  the 
condition  of  chronic  alcoholism  became  more  profound  there  was  a  ten- 
dency toward  the  disappearance  of  the  convulsions,  and  that  at  last 
they  ceased  entirely. 

In  the  next  and  last  variety  of  the  affection  there  is  a  general  hyprr- 
fl?sthetio  condition  of  the  skin  and  other  special  organs  of  the  senseii;. 
The  least  touch  causes  intense  pain  ;  bright  lights  are  unenduAblei 
and  even  the  diffused  light  of  a  moderately  illuminated  room  is  ptin- 
fuL  Very  gentle  noises  cause  great  discomforc,  and  loud  sounds  are 
agonizing.  Even  the  smell  and  taste  are  exaggerated,  and  occasioxuUj 
perverted  to  the  extent  of  illusions. 

In  whatever  form  chronic  alcoholic  intoxication  may  manifest  itself, 
there  are  occasionally  notable  symptoms  present  which  do  not  con- 

'  "  D«  r&Icoolliime,  dea  di verses  former,  du  d61iro  alooolique  ct  de  leor  timlteoMBli* 
Fids,  18Vi. 

'  ^*Dq  la  perte  do  la  soiBihiUt^  g^ai^nJe  et  8p4dale  d'on  c&t^  da  oorpa,^  ctr,,FinS| 
1874, 
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•tituie  ordinary  features  of  the  disease.  Thus  there  may  bo  double 
vision,  from  paralysis  of  one  of  the  ocular  muscles,  usually  the  internal 
rectus,  in  which  case  there  is  ptosis  also  ;  or  the  muscles  concerned  in 
articulation  arc  involved,  and  speech  becomes  imperfect  or  impossible  ; 
or  those  by  which  swallowing  is  effected  are  paralyzed,  or  there  is  vio- 
lent palpitation  of  the  heart,  or  intense  neuralgic  pain  in  one  or  moi^e 
parts  of  the  bo<ly.  To  touch  on  all  these  complications  would  requin* 
more  space  than  I  have  at  my  disposal  But  the  mental  symptoms 
which  form  more  or  less  prominent  characteristics  of  all  cases  of  chronio 
alcoholism  require  a  somewhat  extended  notice.  The  perceptions,  the 
emotions,  the  intellect,  and  the  will,  are  all  implicated  to  a  greater  or  less 
extent.  Attention  has  already  been  called  to  the  aberrations  of  the 
perceptions  constituting  illusions  and  hallucinations.  The  emotions 
aasnme  an  undue  prominence,  especially  those  of  a  sorrowful  charaotefi 
and  thus  the  individual  becomes  maudlin,  a  condition  which  I  should 
describe  as  consisting  in  a  disposition  to  lament  and  shed  tears  over 
imaginary  or  greatly  exaggerated  griefs.  It  is  rarely  the  case  in  my 
axperienoe  that  the  subject  of  chronic  alcoholism  is  changed  from  a 
p«tAoeable  to  a  quarrelsome  person,  or  from  a  timid  to  a  brave  onei. 
The  alteration  is  almost  always  in  the  other  direction.  At  the  same 
time  it  is  not  to  be  denied  that  individuals,  whose  passions  are  vicioos 
and  not  held  in  complete  subjection,  are  rendered  stil!  more  vicious  and 
uncontrollable  by  chronic  alcoholism.  Perhaps  the  most  characteristio 
feature,  as  regards  the  emotions  which  persons  suffering  from  the  dis- 
ease in  question  exhibit,  is  irritability  of  temper.  This  is  shown  in  Um 
fact  that  slight  circumstances,  which  in  a  state  of  health  would  canse 
no  annoyance,  now  give  rise  to  great  vexation.  At  the  same  time, 
though  there  is  not,  as  I  have  said^  much  tendency  to  quarrelsomeneasy 
there  is  nevertheless  a  proneness  to  take  offense,  and  to  pegard,  as 
slights  and  insults,  acts  which  have  no  bearing  in  that  direction. 

Again^  there  is  intense  melancholy,  without  the  existence  of  delu- 
MODS,  and  during  which  the  individual  may  attempt  suictdo  ;  or  there 
may  be  indefinable  fear,  despair^  terror,  or  shame,  leading  to  the  perpe- 
tration of  self-destruction. 

The  more  purely  intellectual  qualities  of  the  mind  rarely  escape 
being  involved  in  the  general  disturbance.  The  power  of  appUcatioOy 
of  appreciating  the  bearing  of  facts,  of  drawing  distinctions,  of  exeroia> 
iDg  the  judgment  aright,  and  even  of  oomprebension,  are  aU  more  or  Iom 
impaired.  The  sense  of  right  and  justice  which  the  indindual  may  have 
bad  is  BO  weakened  or  destroyed  that  he  will  lio,  steal,  murder,  or  com- 
mit other  outrages,  even  when  there  Is  no  provocation,  lodeed,  the 
existence  of  motive  is  generally  a  counteracting  oircumalaiioe. 

The  memory  is  among  the  first  faculties  to  suffer. 

But  in  addition  to  these  evidences  of  mental  deterioration  there  may 
be  actual  aberration  of  mind,  as  shown  by  the  existence  of  delosiQiiAi 
57 
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These  are  generally  of  a  deprcssuig  character,  and  may  or  may  Dot  haire 
their  origin  in  false  perceptions  of  the  senses.  These  delusions  m»j 
prompt  to  suicide  or  other  act  of  violence. 

The  will  is  always  lessened  in  force  and  activity.  The  ability  to 
determine  between  two  or  more  alternatives,  to  resolve  to  act  when 
action  ia  necessary,  no  longer  exiats  in  full  power,  and  the  indlviduAl 
becomes  vacillating-,  uncertain,  the  prey  to  his  various  passions^  and  to 
the  influence  of  vicious  counsels. 

With  theae  troubles  of  the  mind  there  are  almost  invariably  head* 
ache,  vertigo,  and  persistent  wakefulness,  all  of  which  give  evidetiee  of 
the  extent  to  which  the  nervous  system  is  affected. 

All  writers  of  systematic  treatises  upon  insanity  have  called  atten- 
tion to  the  frequency  with  which  mental  aberration  is  caused  by  tbe 
excessive  use  of  alcoholic  liquors,  but,  in  a  recent  monograph,  M.  Mm^ 
faing^  has  given  some  Interesting  data  relative  to  the  characteristics  of 
the  insanity  produced  by  alcoholism.  Thus,  he  has  observed  that  the 
hallucinations  and  delusions  are  almost  always  of  a  painful  cbaraotec. 
The  patient  sees  fiightful  or  repulsive  objects,  armed  men  or  hombk 
animals;  he  sees  persons  l>Tng  in  wait  for  him,  or  a  thousand  obstaelei 
are  interposed  between  him  and  his  desires;  he  hears  menacing  voicea, 
flmd  the  supplications  of  his  friends  for  help  from  dangers  which 
compass  them. 

Occasionally,  however,  the  imaginings  are  of  a  more  pleasant  c\ 
acter.  He  is  surrounded  with  flowers  and  fountains  ;  beautiful  womilt 
are  his  companions,  and,  though  his  generative  power  may  be  entirely 
extinct,  he  brags  of  his  conquests,  and  the  favors  which  are  showered 
upon  him. 

Another  characteristic  of  the  hallucinations  and  delusions  of  tk© 
mania  of  alcoholism  is,  their  changeability.  Scarcely  has  he  exprcsaed 
one  delirious  conception  when  another  is  uttered,  and  so  on  for  days  ai. 
a  time. 

A  somewhat  peculiar  variety  of  chi-onio  alcoholism  is  that  prodooed 
by  the  drinking  of  absinthe,  a  habit  which  prevails  to  a  great  extent  m 
France,  and  which,  though  barely  naturalized  in  this  country,  baa  a 
large  and  increasing  number  of  votaries. 

The  condition  in  question  has  been  well  studied  by  M.  Magnan'bf 
experiments  on  the  lower  animals  as  well  us  by  obaervatiooa  in  maB. 
The  main  fact  appears  to  be  that  absinthe  has  an  especial  procliTity  to 
produce  epileptic  convulsions,  in  adilition  to  causing  the  other  pbenom* 
ena  due  to  the  highly -concentrated  alcohol  it  contains. 

Death   may  ensue    in  chronic  alcoholism,  from  the  aocompaoj 

*  '*De  ralci>aUBme  conaldcr6  duns  sea  rapports  avec  rali^nntioD  menUTe,"  Butt, 
1 87ft. 

»  '•  fitude  cip^rimcDtale  et  cUnique  rar  raloooliBinc/'  Parifi,  1871 ;  d«o  '•  D«  Vilcoo 
Uame,"  PoriA,  1874. 
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morbid  conditions,  induced  in  the  brain  or  other  parts  of  the  nervx)ua 
Byatein  ;  from  exhuustion,  owin^  to  the  direct  effects  of  the  poison,  or  to 
the  inability  of  the  stomach  to  digest,  and  the  assiniilative  organs  to  ap- 
propriate the  food  taken  ;  or,  as  is  commonly  the  case,  from  the  super- 
vention of  some  intercurrent  affection  to  which,  owing  to  the  depressed 
eoDditton  of  the  syateui,  the  patient  is  particuhirlj  liable. 

b,  Af'iit^  Alcoholic  Tntoxwatiotiy  Delirium  Tremens,  SyTHptoms,^ — 
Among  tlje  first  symptoms  of  acute  alcohoUsnj,  gastric  and  intestinaJ 
dermngements  are  to  be  noticed.  Thua  there  are  aDorexia,  nauBea,  and 
voroitifig,  especially  in  the  morning,  and  either  diarrhoea  or  obstinate 
constipation,  and  the  tongue  is  furred  and  dry.  The  pulse  is  usually 
rapid  and  feeble,  the  skin  cold  and  clammy,  and  the  general  powers  of 
the  systom  much  reduced.  The  sleep  is  deficient  in  amount  and  is  cUa- 
liirbed  by  frightful  dreams,  and  there  are  often  vertigo,  headache,  and 
confusion  of  ideas. 

At  a  very  early  period  tremor  is  present,  and  is  especially  manifeatad 
in  the  tongue,  which,  when  protruded  from  the  mouth,  oanoot  be  hold 
8t<iady,  and  the  continual  action  of  which  is  further  shown  in  the  de* 
fieotive  articulation  which  always  exiiits,  Tlie  upper  extremities  and 
#ORietimes  the  head  are  also  the  sent  of  tremulous  moveraeota. 

Tliese  symptoms  gradually  increase  in  intensity,  and  other  phenom- 
ena are  soon  developed.  The  countenance  assumes  a  wild  eipression, 
tbo  manner  becomes  hurried  and  anxious,  the  illusions,  hallucinations, 
snd  delusions  become  more  vivid,  and  they  are  almost  invariably  of  a 
feemfying  charaoter.  Frightful  ohjeots,  such  as  repttlee,  demona,  and 
other  horrible  figures,  are  perceived,  and  the  patient  covers  his  head  in 
the  bedclothes  in  the  vain  endeavor  to  shut  out  the  sight  of  them^ 
or  may  even  commit  suicide  in  the  effort  to  escape  from  the  imaginary 
diuigers  which  threaten  hira.  Hallucinations  of  the  other  senses  arc 
also  sometimes  present.  The  temper  becomes  still  more  irritable,  and 
the  motility  is  increase<l  to  an  extreme  degree.  Sleep  it  no  longer  po^ 
tthle^  and  diy  and  night  the  visions  and  delnsiona  are  ever  preeeni  in 
■ame  form  or  other.  The  body  becomes  hot,  but  the  extremities  atiil 
remain  cold  and  clammy.  The  pulse  ranges  from  KM)  to  120  or  morv, 
and  is  snmll  and  weak.  The  urine  is  aeanty  and  high-colored,  the  bo^ip- 
ela  oonstipBtcd. 

During  all  this  period  the  patient  talks  inceasautly,  generally  with 
reference  to  Ins  hallucinations  and  delusions.  Tbeae  IfttterfthoMglkWtfl 
marked,  and  const  an  t^  arr^,  like  his  erroneous  p«roepiionS|  ohangeabU  ; 
end  it  nirrly  happens  that  they  cannot,  for  the  moment  at  leasts  be 
diftaaptttcHl  by  a  few  vronls  from  those  around, 

The  pupils  are  usually  strongly  eontraoied,  and  if  the  fundiui  of  the 
eye  be  oxamine^l  with  the  ophthahnosoopei  the  disk  and  retina  wUl  be 
found  congested.     Dr.  Clifford  Allbutt  *  cl^tea  that  he  makea  tt  a  rule 

tt  **  Oa  the  17se  of  tho  OphUulmoacope  la  Dlsesa«s  of  Uw  K«rroQi  Sjfttta,' 
Krr  Tgrk,  IS71.  p.  258. 
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to  examine  the  fundus  in  all  cases  of  delirium  tremens  which  oorae  uti«1 
der  his  observation,  and  that  in  the  great  majority  of  cases  he  findi | 
congestion  and  opalescence  of  the  disk,  and  full  retinal  veins. 

In  some  cases — especially  in  those  which  are  the  direct  result  of  tb« 
excessive  use  of  alcoholic  liquors,  and  not  the  consequence  of  a  suddei 
depnTation  of  an  accustomed  stimulus — convulsions  of  ao  epilepUfoi 
character  may  occur  ;    usually  these   are  repeated  again  axid  agau 
Death  may  take  place  during  their  continuance,  and  they  alx^-nv*  tW 
greatly  to  the  gravity  of  the  situation. 

An  attack  of  acute  alcoholism  lasts  ordinarily  for  from  thj. 
days.     If  recovery  is  to  ensue  the  patient  ohtains  a  little  sleeps  an* 
awakes  with  a  decided  mitigation  in  the  violence  of  all  his  eymptoiniL^l 
If,  on  the  contrary,  death  is  to  result,  his  physical  powers  become  rip 
idly  exhausted,  the  delirium  becomes  low  and  muttering^  be  picks  at 
the  bedclothes,  he  passes  into  a  state  of  coma,  the  pulse  rises  still 
in  frequency,  while  it  becomes  correspondingly  weaker,  the  bodily 
perature  falls,  and  he  gradually  siaks  or  dies  from  a  renewal  of  the  coiv>' 
vulsive  seizures. 

Causes.^ — Though  the  abuse  of  alcohol  as  a  beverage  is  the  essei 
cause  of  alcoholism,  chronic  or  acute,  it  is  not  to  be  supposed  that  I 
conditions  are  induced  in  all  persons  who  use  alcohoHc  liquors  to  ei- 
cess.  Some  individuals  are  not  only  able  to  indulge  to  mn  extreme 
degree  with  impunity,  but  may  even  live  to  old  age  in  the  cnjoymeiit 
of  apparent  good  health.  Indeed,  when  Huss  published  the  results  of 
bis  observations,  it  was  strongly  questioned  whether  the  sympioias 
which  he  had  noticed  were  not  due  to  the  impurities  which  thewhiskejr 
generally  u^sed  by  the  lower  classes  in  Sweden  is  known  to  contain,  rather 
than  to  alcohol.  Huss  admits  that  since  liquor  made  from  potato*! 
came  into  use,  and  especially  since  it  has  been  distilled  from  rotten  po-  ^ 
tatoes,  chronic  alcoholism  has  become  much  more  frequent.  Tliis 
attributed  to  the  fusel-oil  and  a  peculiar  substance  called  *  * 
was  ascertained  that,  though  these  substances  may  have  ag  l 
symptoms,  they  were,  in  the  main,  produced  by  the  alcohol.  SUnyj 
will  doubtless  call  to  mind  that  in  this  country  a  like  charge  hi 
made  against  fusel-oil,  and  that  even  strychnia  has  had  the  roputatioft 
of  poisoning  whiskey  and  inducing  most  of  the  evil  effects  of 
sive  alcoholic  potations. 

It  is  very  certain,  however,  that  alcoholic  intoxication  veiy  ».reJ)»( 
if  ever,  ensues  on  the  moderate  use  of  the  light  Gennan  or  Frendl 
wines,  or  of  those  made  in  this  country,  when  they  are  not  fortified  bjf 
the  subsequent  addition  of  spirit,  and  that  it  is  still  less  apt  to  ocaa 
from  the  temperate  use  of  malt  liquors. 

In  those  countries  in  which  wine  or  beer  is  the  chief  alcoholic  bcT- 
erage,  the  peculiar  conditions  which  have  been  described  jtre  rarelj  mrt 
with*     Thus  Niemeyer  omitted  from  the  earlier  editions  of  his  work  oa 
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tlw  "  Practice  of  Medicine  "  all  reference  to  eitlier  chronic  or  soate  alco- 
faoliam,  and  a  chapter  was  afterward  specially  added  in  order  to  render 
the  work  more  useful  to  Amc-rican  and  English  physicians^  for  whom  it 
was  translated  by  Dr»  C.  E,  Hackley,  of  this  city.  In  France,  also,  be- 
fore the  recent  increase  in  the  consumption  of  the  stronger  alcoholic 
liquors  and  absinthe,  neither  fomi  of  the  affection  under  notice  had 
attracted  much  attention,  Marfaing  begins  bis  monograph,  to  which 
reference  has  already  been  made,  with  the  statement  that  previous  to 
the  last  twenty-five  years  alcoholism  was  hardly  known.  But  in  the 
northern  European  countries,  in  Great  Britain^  and  in  the  United  States, 
where  whiskey,  gin,  rum,  and  brandy,  have  been  the  more  common  forma 
under  which  alcohol  has  been  ingested,  delirium  tremens  has  always 
been  a  prominent  disease,  and  the  chronic  form  doubtless  existed  long 
fore  Huss  pointed  out  the  features  by  which  it  was  to  be  recognized- 
It  appears,  therefore,  that  what  are  called  the  spirituous  liquors  are 
more  powerful  in  causing  alcoholism  than  either  the  malt  or  vinous. 
This  is  probably  due  to  the  facts  that  more  alcohol  is  imbibed  with  the 
former  than  the  latter,  more  than  can  promptly  be  eliminated,  and  that, 
owing  to  its  concentrated  form,  greater  dcrnngemcut  of  the  tiaaues, 
with  which  it  comes  in  contact,  is  produced.  It  is  thus  with  alcohol  m 
with  all  other  powerful  agents  taken  into  the  system. 

That  acute  alcoholism  or  delirium  tremens  results  directly  from  the 
soeasive  ingestion  of  alcohol  is  admitted  by  all  writers  on  the  subject, 
ut  they  are  not  so  generally  agreed  that  it  may  ensue  indirectly  from 
excessive  use,  by  the  individual  being  suddenly  deprived  of  the  ao* 
stimulus.  Thus  Aitkcn  *  denies  in  very  positive  terms  that 
tremens  may  occur  as  a  consequence  of  eessation  from  driiik- 
10^,  but  to  my  mind  any  one  who  has  seen  the  disease  in  soldiers,  sail* 
orsy  or  prisoners,  will  be  slow  to  confirm  bis  statements,  I  b*ve  &o* 
uently  seen  delirium  tremens  occur  in  soldiers  whose  debaoohes  have 
suddenly  interrupted  by  confinement  in  the  guard-house,  and  I  am 
e  sure  that  most  army,  and  navy,  and  prison  medical  officers  have  httd 
simiUr  experience.  Watson,*  oo  the  other  hand,  assigns  no  otiier  cause 
than  that  the  "habitual  stimulus  has  been  diminished  or  abandoned  ;** 
but  he  subsequently,  without  seeming  to  notice  the  bearing  of  the  caae, 
refers  to  an  instance  in  which  the  patient  was  constantly  under  the  infla- 
ence  of  alcoholic  liquor.  Dr.  Flint,'  however,  distinctly  recognizes  thb 
dual  causation,  but  the  fact  does  not  appear  to  influence  hb  views  of 
pathology  or  treatment. 


■noh 


I  '*  Tli0  Science  aad  Pn«Uo«  of  M^Hciae,"  Ihlrd  American  «dia<m,  fol  H^  p.  84t, 
Phiiadelphia,  1872. 

*  '*  Locturct  oa  the  PrlDclplct  and  PrtctJofi  of  Fhystc,'*  Amtrtoaa  oditioo,  Plittaulol 
pWa,187»,  roll,  p,  347. 

•  •*  i  Trcatiie  on  the  Principles  tod  Pmetiot  of  Hodkiiiie,*'  Ibifil  editioa,  Phllwlrf 
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TJjo  one  form  occurs  at  the  LeigLt  of  an  alcoholic  debauch ; 
other  results  when  the  system,  habituated  to  krge  aod  repeated  dotm 
of  alcohol,  is  suddenly  deprived  of  a  stimulus  to  which  it  has  becomi 
thoroughly  habituated*  We  see  a  like  condition  induced  in  those  vrho, 
having  become  accustomed  to  the  ingestion  of  opium,  suddenly  or 
rapidly  leave  off  the  use  of  the  drug. 

In  their  therapeutical  relations  the  distinction  between  thes<5 
inodes  of  causation  is,  as  we  shall  hereafter  see,  important. 

Diagnosis. — The  clinical  history  as  well  as  the  peculiar  aymploma 
will  prevent  any  mistake  being  made  relative  to  the  real  character  ol  a 
case  of  alcoholic  intoxication,  either  chronic  or  acute. 

Prognosis, — The  clironic  form  is  generally  successfully*  treated  if  the 
patient  can  bo  made  to  abstain  from  the  further  use  of  alcohol.  A 
paroxysm  of  the  acute  form  is  also  usually  recovered  from,  provided 
there  have  not  been  many  previous  attacks.  The  occurrence  of  oott- 
vulflions  is,  however,  a  serious  complication,  and  almost  invariably  casai 
in  which  they  take  place  terminate  fatally.  If  the  patient  sbatain^ 
from  the  further  excessive  use  of  alcohol,  it  is  not  at  all  probable  tb*t 
other  attacks  will  ensue. 

Of  courBC,  these  remarks  refer  to  alcoholism,  and  not  to  the  lesiooi 
in  the  stomach,  liver,  intestines,  heart,  and  other  organs,  which  tomj 
have  resulted  from  the  abuse  of  alcoholic  Liquors,  but  which  are  not 
directly  connected  with  the  nervous  system. 

Morbid  Anatomy  and  Pathology.^The  most  common  path 
tomical  condition  of  the  nervous  system  met  with  in  cases  of  alcoholism, 
chronic  or  acute,  is  congestion  of  the  cerebral  meninges  and  of  the 
stance  of  the  brain.  This  alteration  is  especially  liable  to  affect 
vertical  surface.  An  effusion  of  serum  is  a  general  concomitant,  partk* 
ularly  in  the  acute  form  of  the  disease — and  this  may  be  either  in  the 
subarachnoid  space  or  in  the  ventricles.  At  a  later  period,  tf  the  eJi* 
cesses  be  continued,  the  dura  mater  may  become  chronically  congested, 
and  eventually  pachymeningitis  and  hajmatoma  are  developed. 

Or  the  repeated  or  continual  congestion  of  the  pia  mater  And 
arachnoid  may  result  in  the  production  of  a  chronic  inflanji  TiOi 

cess,  attended  with  thickening  and  opalescence  of  these   .  job. 

The  vessels,  especially  the  veins,  are  gorged  with  blood,  and  there  may 
be  various  morbid  products,  such  as  serum,  pus,  or  sero-p\is  ofTused. 

The  brain,  however,  presents  the  most  characteristic  alterfttioQa 
ITiese  appear  to  be  the  result  of  irritation  and  degeneration,  the  latter 
process  consisting  of  a  granular  or  fatty  disintegration  of  the  cerebral 
tissue,  generally  most  marked  in  the  cortical  substance. 

Dr.  John  C,  Peters,*  of  New  York,  was  among  the  iirst  to  [iiak-< 

careful  and  systematic  observations  of  the  post-mortem  appea^tttiCi^  xA 

1  "^On  th«  Pathological  EiTecta  of  Alcohol,"  ^ew  York  Journal  <f  Midinm«^tdL% 

1844,  p.  ass. 
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iiidiTidua]B  who  had  died  from  the  exoeasiv©  use  of  ardent  apirits.  Aa 
regards  the  brain,  he  found  that  "invariably  there  was  prrsont  roor©  or 
Imb  congestion  of  the  scalp  and  of  the  membranes  of  the  brain,  with 
ooDsiderable  aerous  effusion  undor  the  arachnoid,  while  th«  sulislanco  of 
the  brain  was  unusually  white  and  firm,  as  if  it  hud  Iain  in  alcohol  for 
an  hour  or  two,  and  the  ventricles  were  quite  empty.  In  not  more  than 
eight  or  ten  instances  did  we  6nd  more  red  spots  upon  the  cut  surface 
of  the  brain  than  usuai.  The  peeuliar  firmness  of  the  brain  was  noticed 
floveral  timea,  even  when  decomposition  of  the  rest  of  the  body  had 
made  oonsiderablo  advance." 

Such  changes  as  are  described  cannot  result  entirely  from  eonget- 
Hon,  but  must  be  ascribed,  in  great  part,  to  the  direct  action  by  contact 
of  alcohol  on  the  bmiu-substancc.  It  will  presently  he  shown  haw 
strong  is  the  afftnity  of  alcohol  for  this  tissue.  As  C&r)>entcr '  remarks, 
mleohol  passes  into  the  brain  and  changes  both  its  chemical  and  physi- 
cal properties.  It  would  be  strange  indeed,  therefore,  if  with  alteration 
of  structure  there  were  not  also  aberrations  of  function. 

The  experiments  of  Dr.  Percy '  have  ofton  been  brought  forward  as 
proving  something  in  regard  to  alcohol  which  was  not  true  of  any  other 
substance.  This  observer  injected  strong  alcuhol  into  the  stomachs  of 
dogs.  The  quantity  varied  from  two  to  six  ounces.  Death  followed, 
and  upon  examining  the  blootl  and  brain  fnr  alcohol  it  was  always 
found.  The  presence  of  ntoohol  in  the  blood  and  bratn»  to  those  who 
look  superhcially  or  ignorantly  at  the  matter,  has  rather  a  hurnbht 
aspect ;  but  when  we  know  that  there  is  no  substance  capable  of  being 
absorbed  by  the  stomacli  and  tntcstiDos  which  cannot  abo,  by  proper 
means,  be  detected  in  the  blood  and  viscera,  the  subject  loses  much  of 
its  striking  character*  Dr.  Percy  used  alcohol  of  8.>U**  «pedlic  gravity, 
which  represents  a  mixture  containing  about  eighty  per  cent,  of  absolute 
alcohol.  As  the  strongest  brandy  and  whiskey  contain  but  about  fifty- 
four  per  cent,  of  alcohol,  the  concc^ntrated  character  of  the  liquor  used 
by  Dr,  Percy  is  at  once  seen.  In  one  case  six  ounces  wcr«  injected  into 
the  stomach  uf  a  dog,  a  quantity  amply  sufHcient  to  cause  death  in  an 
adult  man. 

Many  other  physiologists  have  detected  alcohol  in  th«  blood  and 
of  animals  after  its  ingestion  into  the  stomach. 

I  have  several  times  performed  experiments  with  refereiMO  to  this 
point,  and  have  never  failed  to  recagnize  the  pre^ienco  of  alooliol  in  the 
blood,  brain,  the  stomach,  expired  air,  and  urine  of  dogs  to  whtob  1  ba4 
administered  strong  alcohol ;  but,  when  u^ing  liquors  containing  lioin 
tight  to  fifteen  per  cent,  of  alcohol,  such  as  the  Gennan,  French,  and 


«  **0b  ih«  Uia  sad  AtmM  of  AkohoSe  LkiBots  in  Eealtli  aad  BtotM*,*'  t4inaaa,  1970. 
*  **lsk  Ktpodiaeatal  latiuirjr  coaovgaJag  tli«  Presetira  of  Ak«W  la  lb«  VcatrMo*  ol 
tbc  Braia,**  etc.,  Loadoa,  1839. 
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Spanisk  wines,  I  have  never  been  able  to  find  it  in  the  solidS|  thougb 
ciet€M3ting  it  readily  in  the  products  of  respiration. 

It  is  not  to  bo  doubted,  therefore,  that  alcohol,  like  other  sub- 
Btances,  is  absorbed  into  the  blood,  and  exerts  its  influence  on  the  sjf 
tem  through  the  medium  of  this  fluid. 

Pure  alcohol  i^  a  violent  poison.  In  the  dose  of  less  than  one  ounce 
I  have  seen  it  cause  death  in  a  medium-sized  dog,  and  many  cases  are 
on  record  of  fatal  effects  being  immediately  produced  in  the  hunun 
subject  after  comparatively  small  quantities  have  been  svrnliowedL 
When  diluted,  its  effects  are  not  so  rapi<ily  manifested,  and  from  this 
form,  when  taken  in  sutRcient  quantity,  the  condition  known  as  intoxi- 
cation is  produced.  Previous  to  this  point  being  reached  the  nervon* 
and  circulatory  s^^stems  become  excited,  the  mental  faculties  are 
active,  the  heart  beats  fuller  and  more  rapidly,  the  face 
Oushed,  and  the  senses  are  rendered  more  acute  in  their  operation. 
now  the  further  ingestion  be  stopped,  the  organism  soon  returns  to  its 
former  condition,  without  any  feeling  of  depression  being  ezperienoed ; 
but,  if  the  potations  are  continued,  the  complete  command  of  the  facul- 
ties is  lost,  and  a  condition  of  temporary  insanity  is  produced.  If 
further  quantities  be  imbibed,  a  state  of  prostration,  marked  by  coma 
and  complete  abolition  of  the  power  of  sensation  and  motion,  folloi 
Such  is  a  brief  outline  of  the  obvious  symptoms  which  ensue  ufjon 
use  of  alcoholic  liquors  in  considerable  quantities.  When  taken  m 
amounts  less  than  are  suflicient  to  induce  any  marked  effect  upon  the 
circulatory  and  nervous  systems,  there  is,  nevertheless,  an  influence 
which  is  felt  by  the  individual,  and  which  is  mildly  excitatorj*  of  th« 
mental  and  intellectual  faculties. 

The  very  important  physiological  relations  of  alcohol  scarcely  come 
within  the  scope  of  this  treatise  j  but  the  pathological  conditions  which 
result  from  it  are  of  importance  in  the  present  connection,  and  mar 
therefore  profitably  engage  a  share  of  our  attention. 

The  general  action  of  a  large  dose  of  tills  substance  is  shown  in  the 
following  experiment : 

I  caused  a  dog  to  take  into  its  stomach  three  ounces  of  s' 
hoi,  diluted  with  a  corresponding  quantity  of  water.  Irani' 
receiving  it,  the  animal  retired  to  a  comer  of  the  room  and  lay  down. 
At  the  end  of  five  minutes  I  endeavored  to  make  it  walk  about  the 
apartment,  but  it  did  so  with  evident  reluctance,  though  up  to  tliii 
time  the  gait  was  not  staggering.  I  should  have  stated  that  I  detected 
alcohol  in  the  expired  air  in  forty-eight  seconds  after  administering  tha 
liquid* 

After  eight  minutes  the  dog  walked  with  some  difficulty,  and 
carefully  examining  the  gait  I  found  that  the  posterior  extremities 
beginning  to  be  paralyzed.     This  paralysis  gradually  increased,  the  gn^ 
became  more  and  more  staggering,  and  at  the  end  of  fourteen  minutes 


AL00H0U8M. 


ioo 


ilie  animal  could  do  longer  stanJ*  The  paral^^sis  had  now  reached  the 
anterior  extremities. 

Sensibility  was  still  present,  though  evidently  lessened  in  acuteneBs; 
laud  noises  were  perceived^  and  the  eyes  were  involuntarily  closed  when 
the  motion  of  striking  was  made  before  them.  The  respiration  was 
hurried,  and  the  action  of  the  heart  was  greatly  accelerated. 

The  pupils  were  ut  first  contracted,  but  became  dilated  in  about  fll« 
teen  minutes,  and  rcinatned  in  that  condition  throughout  the  experiment, 

In  thirty  minutes  the  animal  was  in  a  state  of  profound  coma.  Sensi- 
bility,  even  of  the  cornea,  was  abolished;  the  limbs  were  in  a  state  of  com- 
plete resolution;  the  respiration  was  hurried;  the  heart  beat  rapidly  but 
feebly  ;  the  urine  and  fiis^x^s  passed  involuntarily,  and  the  temperature, 
■s  indicated  by  a  thermometer  placed  in  the  rectum,  had  fallen  from  101* 
Fahr^  which  it  was  before  the  Ingestion  of  the  alcohol,  to  98,5**  Fahr, 

The  animal  remained  in  a  comatose  condition,  and  died  one  hour 
and  twenty-two  minutes  after  the  ingestion  of  the  alcuhoU 

In  this  experiment  the  alcohol  was  administered  in  such  a  lai^e  doao 
that  the  period  of  excitation,  which  generally  follows  in  a  few  minutoti 
masked  or  altogother  prevented.  In  the  following  experiment,  the 
quantity  was  smaller,  and  the  sequence  of  phenomena  was  more  regular. 

I  introduced  into  the  stomach  of  a  large  dog  one  ounce  of  alcohol, 
dilated  as  before. 

Nothing  occurred  worthy  of  notice  during  the  first  five  minutes. 
Then  the  heart  was  accelerated,  as  was  also  the  respiration,  and  the 
pupils  became  contracted.     Sensibility  and  the  power  of  motion  were 

In  twelve  minutes  the  gait  of  the  animal  bt^came  uncertain,  th«  limbs 
were  lifted  higher  limn  was  natural,  and  the  body  awayed  from  side  to 
aide,  and  occasionally  strong  efforta  bad  to  be  made  to  maintain  the 
erect  position.  Tlio  pupils  were  still  contracte<if  and  sensibility  ap 
peared  to  be  intact. 

This  condition  lasted  twenty-two  minutes,  and  then  the  pupiU  begmQ 
to  dilate.  The  posterior  extremities  were  so  far  weakctUMl  as  to  render 
locomotion  impossible,  and  the  sensibility  of  the  jKwterior  parts  of  the 
body  was  materially  impaired  ;  the  respiration  was  very  irregular,  some* 
times  bt?ing  quite  rapid,  then  ceasing  for  several  seconds,  antl  then  be- 
coming alow.  The  pulse  w^as  still  rapid,  but  wcjiker  than  at  fimt.  In 
a  little  less  than  an  hour  the  animal  was  in  a  slate  of  light  coma,  whiob 
about  twenty  minutes.  Kocovery  took  pkoe  gradually,  the  phu- 
of  intoxication  diiia{t|.>earing  in  an  inverse  order  to  their  supers 
vention. 

Observntlun  of  the  symptoms  which  ensue  when  alcohol  insufficient 
quantity  is  given  to  aninials  shows  that  the  condition  of  intoxication 
ly^  as  Marvaud  *  proposes,  be  divided  into  three  periods  or  stages : 
> ''  L'slcohol:  vm  sctioa  ph;siQlom«e,**  ota^  rarif.  1999,  p.  Sd. 
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1.  Period  of  Uoccitation. — Uncertainty  in  the  movements,  acoelem- 
tion  of  pulse  and  of  respiration,  contraction  of  the  pupils. 

2.  Period  of  Perversion, — Muscular  paralysis,  beginning  in  the  pos- 
terior extremities,  irregularity  of  pulse  and  of  respiration,  dilatation  of 
the  pupils. 

3.  Period  of  Collapse. — Complete  paralysis  of  motion,  ansesthesU, 
feebleness  of  the  pulse  and  of  respiration,  stoppage  of  respiration  and 
of  the  heart's  action,  death. 

Now,  I  was  desirous  of  knowing  how  much  of  this  condition  was 
due  to  the  presence  of  alcohol  in  the  brain,  and  how  much  to  disturb- 
ance in  the  quantity  of  blood  normally  present  in  this  organ.  In  other 
words,  I  wished  to  ascertain  whether  alcohol  increased  or  diminished 
the  amount  of  blood  circulating  within  the  cranium.  For  this  purpose 
I  performed  the  following  experiment : 

I  trephined  a  dog,  and  secured  a  cephalohscmometer  into  the  open- 
ing made  by  the  trephine  in  the  skull.  I  then  administered  an  ounce 
of  alcohol,  diluted  as  in  the  previous  experiment.  In  fifty  seconds  I 
detected  alcohol  in  the  expired  air  ;  in  four  and  a  half  minutes  the  res- 
piration was  accelerated,  the  action  of  the  heart  became  more  rapid 
and  strong,  and  the  pupils  were  beginning  to  contract.  Still  there  was 
no  increase  in  the  intracranial  pressure,  and  I  therefore  knew  that  up 
to  this  time  the  amount  of  blood  in  the  brain  had  not  been  increased. 
In  six  minutes  and  a  half  the  dog's  gait  was  staggering,  and,  though  his 
movements  were  uncertain,  there  was  no  paralysis.  The  intracranial 
pressure  was  stiJl  unaltered. 

The  fluid  remained  stationary  in  the  tube  of  the  instrument  till  sev- 
enteen  minutes  had  elapsed.  Then  it  began  to  rise  slowly,  and,  with 
this  increase  in  the  intracranial  pressure,  paralysis  of  the  posterior  ex- 
tremities supervened.  As  the  amount  of  blood  contained  in  the  crani- 
um became  greater,  the  paralysis  extended,  the  pupils  dilated,  and  coma 
ensued.  The  return  to  sensibility  and  the  power  of  motion  was  attend- 
ed with  a  diminution  of  the  intracranial  pressure,  and  was  probably  di- 
rectly dependent  thereon. 

I  repeated  this  very  instructive  exj)erimcnt  twice  with  similar  re- 
sults. 

The  deductions  to  be  made  from  them  are,  that  the  first  symptoms 
which  result  from  the  ingestion  of  alcohol  are  due  to  the  presence  of 
this  substance  in  the  brain,  while  the  latter  phenomena  are,  in  part  at 
least,  the  results  of  cerebral  congestion. 

Note. — In  these  and  otiicr  experiments  detailed  in  this  chapter,  the  presence  of  alco- 
hol in  the  expired  air  was  determined  by  causing  the  breath  to  pass  through  a  solution  ol 
bichromate  of  potash  in  sulphuric  acid,  a  test  suggested  by  Masing,*  and  not  by  Lall» 
mand,  Perrin,  and  Duroy,  as  generally  supposed. 

*  "  Do  mutationibus  spiritua  vini  in  corpxis  ingesti,*'  1864. 
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la  man  a  like  soqueoce  is  observecL  A  ungl^  glass  of  wine  induces 
AO  exkilaration  and  activity  of  mind  before  tliere  is  any  evidence  of  an 
inorease  in  tlie  amount  of  blood  circulating  in  the  cerebral  blood- ve-sscla. 
In  several  subjects  particularly  sensitive  to  tbe  action  of  alcohol,  I  bavo 
observed  that  the  flushing  of  the  face  and  increased  vascularity  of  the 
fundus  of  the  eye,  as  shown  by  the  ophthalmoscope,  were  second  in 
order  of  occurrence  to  others  indicating  mental  excitement. 

But,  as  i&  well  known,  the  immediate  effects  of  a  large  quantity  of 
alcohol,  when  taken  into  the  human  stomach,  are  not  limited  to  mental 
excitement  and  flushing  of  the  face.  It  does  not  come  within  the  scope 
of  this  chapter  to  consider  all  of  them  ;  but  so  far  as  the  nervous  sys- 
tem is  concerned  they  properly  come  under  notice, 

L^vy '  divides  the  phenomena  of  alooholio  intoxication,  as  they 
relate  to  the  nervous  system,  into  three  stages  ;  excitement^  perturba- 
tion,  and  destruction  of  the  functions  of  the  brain  and  spinal  cord. 
The  stage  of  excitement  is  characterized  by  a  sensation  of  heat  in  the 
skin  of  the  whole  body  and  by  redness  of  the  face.  The  eyes  appear 
to  be  larger  and  more  brilliant,  the  ideas  flow  more  roadily^  tbo  ten- 
dency to  talk  is  generally  increased,  but  the  articulation  is  usually  nol 
■O  distinct  and  exact  as  is  natural.  The  disposition  beoomes  more  gen* 
erous,  antl  perhaps  more  reckless  as  to  consequences,  although  the 
bounds  of  propriety  of  conduct  and  truth  of  expression  are  not  ex* 
oeeded. 

OocaaionaLly  a  different  set  of  aymptoms  results^  Tbe  iudividnal, 
from  being  naturally  talkative,  becomes  taciturn  and  stolid,  and  a  gpen- 
erous  disposition  is  changed  to  one  of  which  churlishness  and  seltiali* 
neoB  are  the  cliief  features. 

If  the  quantity  of  alcohol  t4ikcn  has  bMn  omUIi  or  if  the  individual 
now  ceases  to  drink  it,  the  subsequent  stsgwi  do  not  aupenrene,  and 
the  equilibrium  is  soon  restored  without  the  occurronoe  ol  any  aboor* 
nud  condition.  But^  if  the  amoimt  ingested  has  been  Ui^go,  or  if  the 
potations  are  oontinucMl,  the  second  stage,  that  of  perturb&tion,  ensnos. 

There  are  now  vertigo,  disturbances  of  sight — stioh  aa  result  from 
paralysis  of  one  or  more  of  the  ocular  mtiscles,  and  giving  rlHu  to  double 
vision — contraction  of  the  pupils,  noises  in  the  oars,  and  inciva.%ed  red* 
IWM  of  the  face.  The  sense  of  taste  becomes  wcnkentHl,  the  voice  loves 
ha  natural  infections  and  becomos  rough  and  monotonous,  and  llitt 
artiouUtion  is  indistinct  from  partial  paralysis  and  defective  eo5rdinii* 
lion  of  the  muscles  of  spfoob. 

The  gait»  from  like  causos,  booomes  weak  and  uncoriatn,  ftnd  henoe^ 
if  tho  individual  attempts  to  walk,  he  staggerv.  Tbe  morements  of  the 
upper  extremilii*}*  art?  irregular,  and  often  exhibit  marked  tremor  like 
that  which  oouatitutes  so  proiuiuent  a  feature  of  paralysis  agtlaiui,  or  of 
of  the  forms  of  scleroeia  affecting  tbe  brain  and  spinal  cord. 

>  **  TraM  (TintlteCb**  •«««  Ik,  PaHt^  IMt,  p.  et. 
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Still  greater  alterations  from  the  normal  standard  are  shown  in 
the  mind  than  in  other  manifestations  of  nerToua  action.  The  most 
striking  change  occurs  with  the  etnotionSi  which  generally  aBSume  %n 
undae  prominence  and  dominate  over  other  of  the  mental  faculties. 
And  it  not  infrequently  happens  that  the  feeling  which  is  most  conspic' 
nous  is  the  very  opposite  of  that  which  is  natural  to  the  itidlridiul 
Thus  the  brare  man  becomes  cowardly,  the  timid  courageous^  the  peace- 
able quarrelsome,  the  modest  shameless,  etc.  Usually,  however,  the 
emotions,  which  the  subject  in  his  normal  condition  is  able  to  control 
and  to  keep  in  proper  subordination  to  the  intellect  and  w^ill,  become 
exaggerated,  and  are  no  longer  held  in  subjection-  It  therefore  hap- 
pens that,  when  this  stage  of  alcoholic  intoidcation  Ls  reached^  the  iodt* 
vidual,  who  while  in  his  natural  state  is  high-toned  and  spirited,  is 
ready  to  take  offense  and  engage  in  quarrels  upon  the  slightest  proTO* 
cation,  and  often  when  no  cause  for  his  emotion  and  conduct  exists. 
It  is  in  this  stage  that  outrages  against  the  law  are  most  apt  to  occur. 

The  more  purely  intellectual  part  of  the  mind  does  not  escape*  The 
judgment  is  w^eakened,  the  memory  impaired,  the  imagiaatioti  exalted 
or  perverted,  and  delusions,  often  having  their  origin  in  dxaordered 
sensations,  and  often  arising  in  the  mind  mthout  any  aecompaD>-iiig 
illusion  or  hallucination,  may  assume  the  government  of  the  thought* 
and  actions.  The  ability  to  grasp  the  details  of  a  subject,  and  to  com- 
prehend them,  is  greatly  injured,  or  even  altogether  destroyed,  and 
hence  study  or  continuous  and  systematic  thought  is  no  longer  pos- 
sible. 

In  the  third  stage  the  full  action  of  the  alcohol  is  attained.  Tht 
mental,  sensorial,  and  motor  functions  are  more  or  less  completely  abcJ- 
ished,  and  death,  generally  the  direct  result  of  suspension  of  the  ^espi^ 
atory  movements,  may  ensue.  When  this  degree  of  alcoholic  intoii- 
cation  is  at  its  heigbt|  the  individual  is  dead  to  all  external  impressions. 
Boiling  w*ater  may  be  poured  on  his  body,  but  he  does  not  feel  it ; 
speech  is  impossible  ;  the  sphincters  are  relaxed,  allowing  the  contents 
of  the  bowels  and  bladder  to  escape  [  the  pupils  are  largely  dilated } 
the  breathing  is  slow,  heavy,  and  often  stertorous  j  the  face  is  swollen 
and  purple  from  the  circulation  of  non -oxygenized  blood  through  tho 
vessels  ;  and  the  power  of  thought  is  extinct.  With  the  exception  of 
that  part  of  the  cerebro-spinal  axis  which  presides  over  the  function! 
of  respiration  and  circulation,  the  individual  is  to  all  appearance  dead* 
It  not  infrequently  happens  that  this  region  is  so  fully  affected  that 
life  is  abolished. 

Such  are  the  immediate  el^ects  of  large  quantities  of  alcohol  when 
ingested  into  the  human  stomach.  No  one  can  fail  to  observe  that 
most  of  the  remarkable  phenomena  which  follow  on  the  administration 
of  this  liquid  are  connected  directly  or  indirectly  with  the  nervous  »y^ 
tern.     Indeed,  experiments  performed  upon  animals,  with  reference  to 
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this  point,  as  well  as  careful  observation  of  the  el^ects  of  alooliol  on  tbe 
bamau  organism,  show  that  this  substance  has  a  signal  affinity  for  the 
nervous  tissue,  and  that  it  is  even  capable  of  acting  powerfully  on  the 
brain,  the  spinal  cord,  and  the  sympathetic  system,  without  the  inter- 
tion  of  the  blood«  Instances  are  on  record,  and  1  have  myself 
.iil6«ed  one  such,  in  which  a  large  quantity  of  alcoholic  liquor  taken 
into  the  stomach  has  produced  death  in  a  few  minutes ;  and  Orfila  *  cites 
B  case  in  which  a  man  died  immediately  from  the  effects  of  an  excessive 
dose  of  brandy.  I  have  several  times  killed  rabbits  in  less  than  a  min- 
ute by  introducing  an  ounce  of  pure  alcohol  into  the  stomach.  In  such 
cases  the  action  is  not  exerted  through  the  medium  of  the  blood,  but 
direotly  on  the  sympathetic  system  or  medulla  oblongata  by  the  ter- 
minal nerve-branches  in  tlie  stomach.  Indeed,  if ,  as  I  have  frequently 
done,  a  like  amount  of  alcohol  be  injected  into  the  blood  directly,  death 
does  not  ensue  with  so  great  a  degree  of  rapidity. 

Marcct  *  says  : 

*'  By  experimenting  on  frogs  I  have  shown,  in  a  paper  read  to  the 
British  Association,  in  1859,  that  a  sudden  temporary  suspensioQ  of 
tensibility  or  shock  is  occasionally  brought  on  when  the  hind-lega  of 
these  animals  are  suddenly  immersed  in  strong  alcohol ;  and  I  have  ob- 
tained positive  proof  that  this  phenomenon  is  due  to  an  influence  ex- 
erted exclusively  on  the  extremities  of  the  nerves  supplying  those  limbs, 
by  obserHng  this  same  effect  to  take  place  after  the  circulation  of  the 
parts  in  contact  with  alcohol  had  been  entirely  arrested.  When,  on 
the  contrary,  the  nerves  of  the  limb  immersed  in  alcohol  were  severed 
Irom  their  centre^  the  circulation  being  left  undisturbed,  a  shock  never 
happened.  In  the  experiments  in  question  it  was  obvious  that  the  sud- 
den occurrence  of  insensibility  or  aoi^sthe&ia  waa  duo  to  an  action  of 
the  alcoholic  fluid  on  the  extremities  of  the  oc^ebro-spinal  nerves,  which 
AOtion  had  been  transmitted  by  these  nerves  to  the  brain  ;  the  pbenom- 
aoA  of  reflex  action  continued,  for  the  respiration  appemrvKl  unimpaired. 
Mid  after  the  lapse  of  some  minutes  the  shock  passed  off  with  a  return 
of  sensibility,  although  the  frog's  hind-legs  had  not  been  removed  from 
the  alcohol^' 

I  have  repeated  Maroet's  experiments,  with  eveiy  possible  precau- 
tion to  guard  against  fallacy,  and  am  satisfied  that  his  conclusions  are 
oorreot.  In  one  experiment  I  divided  all  the  tiasuea  of  both  poateriav 
limbs  of  a  large  frog,  except  the  sciatic  nerves.  I  then  plaoed  small 
slips  of  thin  glass  under  these  nerves,  and  moistened  them  with  a  few 
drops  of  pure  olive-oil,  so  as  to  prevent  the  alcohol  acting  by  imbibi- 
tion. I  then  plunged  both  limbs  up  to  the  thighs  in  absolute  alcohol. 
Shook  ensued  in  eleven  seconds,  and  lasted  about  five  minutes.     Dor 

its  continuance  the  animal  was  inaeoaible  and  anesthetio. 

•**Toiicologic,"  tome  II,  p.  ^U, 

V'^CbrooM  Akobolic  loioxioatlon,"  Ktm  Tort^  1868.  ^  l(k 
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In  another  instance  I  performed  the  converse  expeiiinent  of  exsect* 
mg  the  sciatic  nerves,  leaving  the  other  tissues  of  the  extremities  in- 
tact. I  then,  as  before,  inserted  both  legs  into  absolute  alcohol.  No 
shock  ensued,  and  the  animal  was  not  apparently  affected  by  the  iU< 
hoi  till  twenty-two  minutes  had  elapsed. 

Absorption  of  alcohol  from  the  stomach  is  sometimes  greatly  de- 
layed, and  yet  many  of  the  effects  of  the  substance  are  observed.  Most 
of  us  have  seen  an  intoxicated  man  relieved  immediately  by  the  full 
action  of  an  emetic.  Of  course  the  emetic  in  such  a  case  can  ooIt 
remove  the  non-absorbed  alcohol  still  remaining  in  the  stomach,  and 
yet  the  symptoms  of  inebriation  disappear  on  its  ejection.  It  can  onlj 
have  acted  through  the  nervous  system,  without  the  intermediatioii  of 
the  blood. 

Observations  and  experiments  such  as  these  are  very  striking  and 
important.  They  tend  to  show  that  the  action  of  alcohol  is  exerted 
upon  the  nervous  system  in  a  twofold  manner,  and  they  are  evidence 
of  the  remarkable  affinity  which  the  substance  in  question  bas  for  the 
nerve*tissue. 

Post-mortem  examinations  of  pt^rsons  who  have  died  directly  from 
the  effects  of  alcohol,  or  who  were  during  life  habitual  drunkards,  al99 
show  how  powerfully  the  nerve-centres  are  influenced  by  this  agenL 
In  extreme  cases  it  has  not  infrequently  happened  that  the  brain,  on 
being  exposed,  has  evolved  a  strong  odor  of  alcohol.  It  is  true  that 
the  experiments  of  Dr.  Hutson  Ford*  appear  to  show  that  alcohol  is  » 
normal  constituent  of  the  blood  ;  but  it  is  very  certain  that  the  qunn- 
tity  is  altogether  too  small  to  give  the  characteristio  odor  of  this  ?i 
stance,  although  the  reaction  with  chromic  acid,  and  the  distillate  bt»ij 
capable  of  ignition  and  burning  like  alcohol,  ate  affirmative  evidem 
of  great  significance.  He  did  not,  however,  examine  the  brain  for  ah 
hoJ,  and  my  owil  experiments  on  this  point,  with  the  brains  of  dogs  and 
oxen,  and  of  men  not  addicted  to  the  use  of  alcoholic  liquors,  Imve 
given  negative  results*  Aware,  however,  of  the  great  aiBnity  which 
the  cerebral  and  other  nerve-tissues  have  for  alcohol,  it  seems  to  m* 
that  if  this  substance  is  normally  present  in  the  blood  it  ought  to  be 
found  as  well  in  the  brain  as  in  the  lungs  and  liver,  unless,  as  may  hiiv«^ 
been  the  case,  the  alcohol  discovered  by  Dr.  Ford  in  these  organs  and 
in  the  blood  was  a  post-mortem  production. 

With  the  view  of  still  further  elucidating  this  subject,  I  fed  a  rabbit 
largely  ev^ery  day  with  bread  soaked  in  whiskey.  In  the  course  of  that 
time  the  animal  received  nearly  a  pint  of  the  Uquor,  but  beyond  being 
somewhat  stupefied  it  did  not  appear  to  be  seriously  inconvenienced 
At  the  end  of  ten  days  the  animal  was  killed. 

I  then  removed  the  brain,  the  spinal  cord,  and  all  the  large  m 

*  "J^orroal  Presence  of  Alcohol  in  the  Blood/*  Jourttal  0/  (he  EUioH  Sodeiy  oj 
d^aturat  History,  vol  I,  Charleston,  1869. 
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End  treated  them  separately  ^ith  dlstiUed  water  after  cutting  them 
into  small  pieoca.     They  were  then  thrown  upon  a  filter  and  strongly 
►ressed. 

The  three  separate  portions  of  liquid  extract  were  then  distilkMl 
several  times,  and  fmuUy  treated  with  quicklime  and  again  distilled. 
The  odor  of  the  distillates  was  almost  sufficient  of  itself  to  establish 
^vthe  presence  of  alcohol,  but,  when  the  va|X)r  from  each  was  passed 
^HiHrough  the  solution  of  bichromate  of  potash  in  sulphurto  acid  the 
^Mharaoteristio  green  color  resulting  from  the  action  of  alcohol  was  at 
^onoe  produced. 

So  far  as  I  am  aware^  no  previous  experiments  had  established  the 

^■existence  of  aJuohoI  in  the  spinal  cord  and  the  nerves. 

^M'      A  portion  of  the  blood  of  the  same  animal  treated  in  like  maimer 

tailed  to  exhibit  evidence  of  the  presence  of  alcohol.    The  experiments, 

therefore,  showed  that  the  nervous  tissue  had  a  greater  affinity  for  this 

subatanoe  than  the  bloml' 

Besidea  the  morbid  conditions  which  exist  in  the  nervous  system  as 
the  direct  result  of  the  ingestion  of  alcohol  in  large  quantities^  this  sub- 
stance is  capable  of  causing  other  patho-anatomieal  stau«s  w^hich  have 
already  been  described  in  this  treatise. 

Ijreatment. — In  the  first  place,  in  the  treatment  of  chronic  aieohol- 
itm,  the  physician  should  insist  upon  entire  eessation  from  the  wm  at 
alcoholic  liquors.  It  usually  happens  that  the  bowels  are  deranged  by 
constipation  or  diarrhoea.  In  either  case  a  mild  purgative  will  be  found 
of  service.  I  know  of  nothing  better  than  the  following;  ft.  Aloes, 
ext,  fel.  bovis  exsic,  M  grs.  xv  ;  re^inOB  podophilli,  ^n>,  jj.  M.  ft,  in 
pill  no.  V.     Dose,  one  every  alternate  ilay. 

For  the  special  treatment  of  the  condition  the  o\ido  of  /ine  in  d<»jies 
^^of  two  or  three  graiixs  three  tiroes  a  day  has  been  strongly  rrH>om- 
^Blended  by  Marcet,  and  is  certainly  possesaed  of  great  power  in  this 
^Bnotion«  Ua<ler  its  use  the  symptoms  soon  begin  to  disappear,  and 
^Itttf  patient  to  resume  his  uonnul  condition  of  mind  and  bi^dy.  Dut  in 
my  experience  it  is  far  inferior  to  the  bromides  of  potassium,  so^lium, 
Icium,  or  ammonium,  which,  when  given  in  doses  of  from  fift'Oeii  to 
grains  in  solution  three  times  a  dsy,  are  exceedingly  effioaoioiiap 
they,  however,  are  inferior  to  the  bromide  of  tine,  which  may  h9 
iistered  in  the  dose  of  two  grains  in  solution  in  watvr  or  simple 
three  or  four  times  a  day — ^gradually  increased,  as  rapidly  as  the 
will  permit^  to  tvvo  or  three  times  that  quantity, 
le  cases,  esprciuUy  in  those  in  which  insomnia  is  a  prominent 
feature,  the  xino  compound  may  be  advantageously  gireu  vrith  either 
of  the  other  bromides  mentioned. 


I  Tftass  expcrimmti  were  perfomiisl  beforo  tbs  Keir  Tork  Kturologioal  Soebtj,  Haf 
1874,  stid  are  U«Ui1od  ttt  length  in  the  Ih^Kolo^i^at  mmiiitdiMd^^ Jlmmmt fot 
Ij,  IS74, 
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I  am  very  sure  that  in  digitalis  we  have  an  important  adjunct  to  the 
treatment  mentioned.  It  not  only  acts  as  a  tonic  to  the  heart,  but  it 
is  the  most  active  agent  we  possess  as  an  eliminant  of  alcohol  through 
the  kidneys.  I  prefer  the  infusion  in  doses  of  a  tablespoonful  three 
or  four  times  a  day.  The  tincture  may  be  given  in  doses  of  from  fif- 
teen to  thirty  drops,  as  often. 

In  acute  alcoholism,  or  delirium  tremens,  the  treatment  depends 
very  much  upon  the  mode  of  origin  of  the  disease. 

In  those  cases  which  have  resulted  from  the  sudden  cessation  from 
the  use  of  alcoholic  liquors,  opium  with  brandy  or  whiskey  should  be 
given.  The  main  indication  is  to  procure  sleep  as  soon  as  possible,  and 
I  am  aware  of  no  means  so  effectual  in  oases  of  this  kind  as  the 
hypodermic  injection  of  large  doses  of  morphia — one-fourth  to  half  a 
grain — as  often  as  may  be  required,  combined  with  the  internal  admin- 
istration of  brandy  or  whiskey  in  moderate  quantities. 

When,  however,  the  affection  has  come  on  during  a  debauch,  noth- 
ing can  be  much  worse  than  either  of  those  substances.  They  add  fuel 
to  the  flame.  In  such  cases  the  bromides,  in  large  doses,  combined  with 
digitalis,  are  the  most  effective  remedies.  A  drachm  of  the  bromide  of 
potassium,  for  instance,  may  be  given  in  solution  in  a  tablespoonful  of 
infusion  of  digitalis  every  hour  or  two,  and  it  will  generally  happen 
that  sleep  will  follow,  with  the  cessation  or  mitigation  of  all  the  perma- 
nent symptoms. 

The  hydrate  of  chloral  has  been  recommended  in  delirium  tremens, 
but  I  have  no  personal  experience  of  its  use. 

The  monobromide  of  camphor  has  been  used  successfully  in  delir- 
ium by  M.  Seneffe,  of  Belgium,  and  by  Dr.  O'Hara,  of  this  country.  I 
have  also  recently  employed  it  in  one  case — administering  four  grains 
in  capsule  every  hour.  After  the  eighth  dose  the  patient  slept  four 
hours.  The  remedy  was  again  given  as  before,  and  after  six  doses 
another  period  of  sleep,  this  time  of  six  hours'  duration,  was  obtained. 
The  further  administration  was  not  necessary. 

With  the  medical  treatment  in  cither  form  of  delirium  tremens  the 
strength  should  be  supported  with  beef-tea,  and,  after  convalcscf^ocft 
quinine,  iron,  and  strychnia,  will  prove  of  ser  rice. 


BBOMmH. 


m$ 


CHAPTER  IIL 


I 


SSOiOSM, 

Im  view  of  the  facts  that  the  bromides  of  potaasitim^  socUuin,  ealoiiii% 
Uthium,  and  ammonium,  are  necessarily  administered  in  several  diseases 
d£  the  nervous  system,  notably  in  epilepsy,  in  large  doses  and  for  long 
periods,  and  that  a  peculiar  condition  is  thereby  induced,  it  is  impor- 
tant that  the  resultant  phenomena  should  be  recognized. 

In  adults  it  is  rarely  the  case  that  any  decided  symptoms  of  bromism 
mre  caused  by  doses  of  less  than  thirty  grains  daily,  and  not  often  that 
forty-five  grains  a  day  produce  them  in  any  great  intensity.  In  chil- 
dtetLf  however,  and  sometimes  in  weak  individuals,  smaller  quantities 
will  g^ve  rise  to  very  well-marked  phenomena* 

Symptoms. — ^The  first  symptom  to  make  its  appearance  in  cases  of 
bromism  is  drowsiness.  The  patient  sleeps  not  only  at  night,  but  in 
the  iihy,  and  often  under  circumstances  in  which  sleep  would  appear  to 
be  almost  out  of  the  question.  Feebleness  of  the  arms  and  legs,  tape- 
eially  of  the  tatter,  is  generally  the  next  sign.  The  gait  becomes  titu- 
bating, and  falls  are  apt  to  occur,  especially  in  children.  The  grasp 
of  the  hands  is  weak,  and  there  appears  to  be  an  anirsthosia  of  what 
may  bo  called  the  muscular  sense,  for  articles  held  arc  dropped  unlnss 
the  sight  be  kept  upon  them. 

Articulation  is  very  e^irly  interfered  witli,  so  that  the  speech  beooiaea 
thick  and  indistinct.  Words  are  omitted  and  others  are  clipped  of  their 
iinal  syllables,  or  are  slurred  over  in  a  tangled  mass  of  ioeomprehe&sibk 
atteianoes. 

The  action  of  the  heart  is  weakened,  and  at  the  same  time  rendered 
more  frequent ;  the  skin  is  cold  and  clammy,  the  countenance  is  pale, 
and  the  pupOs,  from  being  at  first  somewhat  contracted,  become  widely 
dihited  and  somewhat  insensible  to  light. 

The  tongue  is  reddened,  thickly  coated,  dry^  and  sometimes  sora. 
The  breath  has  the  odor  of  bromine  or  is  otherwise  offensive  ;  the  bow- 
els are  usually  constipated,  and  the  ttrine  is  ordinarily  increased  in  quan< 
tity. 

The  skin,  even  in  cases  in  which  the  other  symptoms  of  bromism 
are  not  very  evident,  is  the  seat  of  numerous  pustules,  especially  that 
covering  the  face,  neck,  back,  and  chest,  and  occasionally  large  boils  or 
oarbuncles  make  their  appeaEaooSb 

The  fauces  are  often  uitaosely  ootig««t«d,  and  aphthous  patches  ap* 
pear  on  the  mucous  membrane  of  the  buccal  cavity.  The  rospirattoo 
beocmes  hurried,  oough  is  often  induced,  and  brocicfaitis  or  oongwttOB 
of  the  lungs  may  ensue* 

The  sensibility  of  the  pliarynx  is  markedly  impaired,  and  its  reflex 
excitability  is  almost  if  not  entirely  abolished.  It  requires  a  mental 
5^ 
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effort  for  the  patient  to  swallow,  and  manual  irritation  of  the  fauces 
fails  to  excite  nausea  or  efforts  to  vomit. 

Finally,  locomotion  becomes  impossible,  tbo  patient  is  Id  a  Btat«  of 
continual  stuporj  incapable  of  making  known  his  wants — in  fact,  hav* 
ing  no  wants — and  unable  to  recognize  those  about  him  ;  the  urin«  and 
fflBces  are  passed  involuntarily,  the  lungs  are  engorged,  the  heart  be- 
oomes  still  weaker,  and  if  the  administration  of  the  bromide  be  not  8Uf- 
pended  death  ensues. 

In  a  paper  which  I  published '  several  years  ago,  I  called  atteation 
to  this  remarkable  condition,  and  adduced  several  cases  in  Lllustration 
of  the  points  then  brought  forward.  They  were  noticed  by  UuetU ' 
many  years  ago,  though  not  yery  perfectly.  He  was  the  first  to  ob- 
serve the  effects  of  bromide  of  potassium  upon  the  generative  functioo 
in  the  abolition  it  causes  of  sexual  desire  and  power. 

Before  the  extreme  influence  of  the  bromides  is  attained,  a  patient 
under  their  influence  presents  phenomena  very  similar  to  those  exhibit* 
ed  by  a  drunken  person,  A  case  which  formed  one  of  the  series  given 
in  the  paper  referred  to  is  so  apposite  in  the  present  connection  that  I 
cite  it  here : 

A  gentleman  consulted  me  in  January,  18C7,  for  severe  headache, 
with  which  he  had  suffered  for  many  years.  He  informed  mo  that  he 
had  once  fallen  from  the  rigging  of  a  vessel,  had  struck  his  head,  and 
was  rendered  insensible  for  several  hours.  Subsequently  he  had  a  sun- 
stroke in  Texas.  I  considered  this  a  suitable  case  for  the  administm- 
tion  of  the  bromide  of  potassium,  and  accordingly  prescribed  for  him  i 
teaspoonful  three  times  a  day  of  a  solution  containing  one  ounce  of  tirt 
medicine  to  four  ounces  of  water.  He  thus  took  about  fifteen  grauil 
at  a  dose.  The  effects  of  this  were  so  pleasant  to  him,  and  yet  not  alto- 
gether so  strong  as  he  desired,  that  he  began  to  increase  the  dose.  Be- 
ing absent  from  the  city  for  two  or  three  weeks  at  that  time,  I  did  not 
witness  the  phenomena,  I  was  informed,  however,  that  he  had  exhib- 
ited symptoms  of  mental  aberration.  These  wore  off  on  the  cessation 
of  the  medicine,  and  when  I  returned  he  was  comparatively  well. 

His  headaches,  however,  soon  came  back  with  all  their  original  vio- 
lence, and  at  his  earnest  solicitation,  and  under  his  promise  not  lo  ex- 
ceed the  prescribed  dose,  I  again  gave  him  the  bromide.  He  vorr  soon 
fcegan  to  increase  the  quantity,  and  finally  seemed  to  have  lost  all  con- 
trol of  his  appetite  for  it.  At  this  time  I  ascertained  that  be  was  in  the 
habit  of  having  Iiis  four-ounce  vial  containing  an  ounce  of  the  bromide 
filled  every  day.  The  first  obvious  effect  was  an  unsteadiness  of  gait. 
So  great  was  tljis  that  he  was  frequently  taken  for  a  drunken  man, and 
on  one  occasion  was  arrested  by  the  police,  oonflned  in  a  ceU  all  night, 

'  *'  On  some  of  the  Elfect^  of  th^  Bromide  of  Potaasliun  when  admlnisrtend  in  Luw 
[>fMe§/'  Quarttrly  Journal  of  Ftt/chdoffical  Medicitu^  vol,  iii,,  1889,  p.  At. 
*  GoMtt^  JiidUcU,  June.  1 6Q0. 
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ftnd  fined  the  next  morning,  notwithstanding  my  statement  of  the  facti 
to  the  police  superintendent  On  another  occasion  I  met  him  in  the 
street,  as  I  was  going  to  visit  him.  He  was  now  decidedly  insane ; 
hud  delusions  that  lewd  women  bad  got  into  his  mother's  house  ;  that 
be  was  pursued  by  the  police  ;  that  his  life  was  threatened  by  members 
of  the  family  ;  that  he  bad  thousands  of  dollars  of  gold  sewc^d  up  in  his 
clothing,  etc.  When  I  met  him  his  appearance  and  manner  were  very 
similar  to  those  of  a  drunken  man^  except  that  bis  face  was  exceedingly 
pale.  This  gentleman  was  a  total-abstinence  man  as  regarded  Intoxi- 
cating liquors  of  all  kinds.  Ilis  manner  was  excited  and  rambling,  and 
his  bands  were  constantly  busy  either  in  fumbling  in  his  pockets,  tying 
his  shoes,  picking  threads  from  his  clothing,  or  in  reaching  for  the  gold 
which  ho  believed  was  concealed  in  the  lining  of  his  coat.  His  charac- 
ter  had  also  undergone  a  radical  change.  From  having  been  very  frank 
and  brave,  he  had  become  excessively  timid  and  suspicious  of  evecy 
trifling  circumstance. 

Up  to  this  period  I  was  not  quite  sure  that  he  was  suffering  from 
the  effects  of  bromide  of  potassium.  His  symptoms  were  in  many  re- 
spects so  much  like  those  of  an  ordinary  attack  of  acute  mania,  and  his 
antecedents  were  of  such  a  oharaoter  as  to  predispose  him  to  an  aooee* 
sion  of  the  kind,  that  I  had  reasons  for  my  doubts.  NevertbclesSy  I  en- 
deavored to  stop  his  use  of  the  bromide.  This  was  a  difficult  taak,  for, 
notwithstanding  all  efforts,  he  continued  to  get  hold  of  it«  At  last  it 
was  ascertained  that  he  had  secreted  largo  quantities  of  it  in  various 
out-of-the-way  places  about  the  house. 

His  mental  dcrangomont  had  now  become  so  prominent  and  con- 
stant that  his  friends  became  alarmed  for  his  own  and  their  safety.  He 
hsd  several  times  attempted  to  throw  himself  from  the  window,  and  bad 
battered  down  a  door  with  an  axe  in  order  to  escape  from  some  imagi* 
nary  danger.  Under  these  circumstances  I  recommended  his  committal 
to  a  lunatic  asylum,  and  ho  was  accordingly  removed  to  Sanford  Hall, 
at  Flushing.  Here  his  symptoms  gradually  disappeared,  and  in  a  month 
he  returned  to  his  homo  well.  He  has  continued  so  to  this  day,  with 
the  exception  that  his  headaches,  which  had  disappeared  while  he  was 
under  the  iuduence  of  the  bromide,  became  as  severe  as  at  first,  and 
still  continue. 

This  was  certainly  an  extreme  case,  but  others  fuiiy  as  well  marked 
have  come  under  my  notice. 

The  effects  due  to  the  continued  administration  of  the  bromide  of 
potassium  have  not  been  more  clearly,  fully,  and  at  the  same  time 
mocinetly  stated  than  by  Dr.  £.  H.  Clarke.^     He  says: 

"The  principal  phenomena  following  the  oonttnued  dose  are:  soae; 

'  ''The  Phfftiok^pcal  and  Tbcrap^utieal  Aotiea  of  tb«  Brooiidt  of  PolaMiniD  sad  Bl»> 
inld«  of  Ammottlam,**  hf  Edwmrd  H.  CUikc^  IL  D.,  u4  Bob^  Amorir,  H.  JK, 
tTS,  p.  8S. 
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salivation  and  salt  tasto  in  the  moutb ;  irritation  of  the  fauces,  generally 
with  oedema  and  redness,  and  sometimes  with  paleness  of  thosQ  parts; 
moderate  anicsthesia  of  the  pharynx;  laryngo-bronchial  weakness,  some- 
times with  cough  and  aouietimes  with  a  changed  or  whispered  voice, 
rarely  with  aphonia j  a  fetid  or  broraized  breath;  occaijional  stammer- 
ing; increase  of  renal  secretion;  diminution  of  mucous  secretion  gen* 
erally;  slight  constipatioo,  and,  in  a  few  rare  cases,  diarrlnjea;  sense 
of  mental  and  physical  languor  or  weakness;  sometimes  temporary 
impairment  of  the  memory,  general  aspect  of  hebetude  or  indifferenoe; 
more  or  less  somnolence;  repression,  and  occasionally  temporary  aboli- 
tion of  sexual  desire  and  power;  impaired  locomotion,  which,  when  the 
dose  is  excessive,  resembles  the  gait  of  locomotor  ataxia;  diminished 
nervous  sensibility  in  general,  and  especially  diminution  of  reflex  sensi- 
bility; and,  finally,  an  increase  of  destructive  without  a  corresponding 
increase  of  constructive  metamorphosis,  and  consequent  emaciation.** 

WTien  admmistcred  in  larger  quantities  than  are  just  sufficient  to 
produce  the  foregoing  symptoms,  the  phenomena,  as  detailed  by  Ih^* 
Olarke,  are: 

^^The  fetid  breath  becomes  nauseous;  oedema  supervenes  on  oanges* 
tion  of  the  uvula  and  fauces;  the  whispering  voice  sinks  into  aphonia; 
sexual  weakness  degenerates  into  impotence;  muscular  weakness  be- 
comes complete  paralysis;  reEex,  general,  and  special  sensations  dis- 
appear; the  ears  do  not  hear,  or  the  eyes  see,  or  the  tongue  taste;  th« 
expression  of  hebetude  becomes  first  that  of  imbecility,  and  then  that  of 
idiocy;  haOuci nations  of  sight  and  sound,  with  or  without  mania,  pre- 
cede general  cerebral  indiiferencc,  apathy,  and  paralysis;  the  respirt- 
tion,  without  the  stertor  of  opium  or  alcohol,  is  easy  but  slow;  the  tem- 
perature of  the  body  is  lowered;  as  tlie  bromism  becomes  more  pro- 
found, the  patient  lies  quietly  in  his  bed,  unable  to  mov^,  or  to  feel,  Of 
swallow  or  speak,  with  dilated  and  uncontractile  pupils,  and  scarcely 
any  change  of  the  color  of  the  skin  or  face;  the  extremities  grow 
gradually  colder  and  colder;  the  action  of  the  heart  becomes  fe«ble 
and  slower,  tUl  it  ceases  altogether." 

Dr.  Clarke  reports  one  death,  in  which  this  result  was  probably 
to  bromism.  Three  have  come  under  my  observation,  in  which  broi 
was  probably  instrumental  in  hastening  a  fatal  termination.  In  one  of 
these  the  patient,  a  young  lady,  was  the  subject  of  epilepsy.  She 
resided  out  of  the  city,  and  I  prescribed  the  bromide  of  potassium  io 
doses  of  fifteen  grains  three  times  a  day.  While  taking  it,  and  fully 
under  its  influence,  she  contracted  pneumonia  ;  but,  without  my  knowl- 
edge, the  medicine  was  continued,  and  she  died. 

The  second  case  was  that  of  a  lady  forty  years  of  age,  a]s«i  pubji 
•to  epilepsy,  for  whom  I  prescribed  the  bromide  of  sodium  in  doses 
fifteen  grains  three  times  a  day.     The   bromic  cachexia  soon  became 
Btrongly  marked,  but,  as  I  saw  her  every  day,  I  did  not  think  it  adris- 
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able  to  reduce  the  doses.  She  went  out  every  day,  and  od  one  occa- 
sion crossed  the  North  River  ferry  to  meet  some  friends*  She  caught 
a  severe  cold,  pneumonia  supervened,  and,  though  the  administration 
of  the  medicine  was  at  once  stopped,  she  died  in  the  second  stage  of 
the  disease. 

In  both  these  cases  the  bromide  probably  was  Indirectly  the  cauae 
of  death  by  the  asthenia  which  it  produced. 

In  the  third  case  the  patient,  a  lady  from  the  South,  also  an  epi* 
lofiiic,  Tisited  New  York  to  consuJt  me  relative  to  her  disease.  I  pre- 
scribed  for  her  as  in  the  last-named  case,  and,  after  remaining  a  fort- 
night in  the  city,  she  returned  home  with  no  great  degree  of  bromism. 
But,  after  her  departure,  the  toxic  influence  became  more  strongly 
marked,  and,  before  I  could  be  written  to  and  my  answer  obtained,  tbe 
medicine  being  continued  all  the  time,  death  occurred.  In  this  iastaoM 
the  result  was  doubtless  entirely  due  to  bromism. 

Gfttl868. — For  the  production  of  bromism,  more  or  less  prolongCKl 
administration  of  a  bromide — the  continued  dose  of  Dr.  Clarke — is 
necessary.  In  my  experience  the  potassium  and  sodium  salts  equally 
cause  it;  the  lithium,  calcium,  and  ammonium  oompoundSi  leas  readily; 
the  bromide  of  zinc  not  at  all;  but  this  result  may  be  due  to  the  faot 
that  this  preparation  is  not  administered  in  as  large  doaea  a«  the  otherai 
Great  differences  exist  among  individuals  in  regard  to  the  oapaoi^  to 
be  brought  under  the  full  influence  of  a  bromide;  but  I  know  of  no 
signs  by  which  these  differences  can  be  previously  ascertained,  ezoept 
tboae  of  age  and  sex;  children  and  women  being  more  readily  affected 
as  a  rule. 

The  administration  of  a  bromide  in  a  largely  diluted  fonn  facilitates 
the  action  of  the  drug  on  the  system,  and  consequontly  leads  more 
readily  to  the  promotion  of  bromism.  This  ia  probably  due  to  the  fact 
of  its  greater  endosmotic  power,  and  consequent  more  rapid  absorption 
iato  the  blood. 

The  Diagnosis  of  bromism  scarcely  calls  for  remark.  The  PrOgnOdB 
is  almost  invariably  favorable  if  the  administration  of  the  drag  be 
stopped  when  the  phenomena  become  profound  and  then*  arc  no  serious 
superadded  affections  present. 

Of  the  Morbid  Anatomy  nothing  is  known,  and  the  Pathology  i% 
therefore,  based  entirely  on  what  has  been  ascertained  relative  to  the 
pbystological  and  therapeutic  action  of  the  bromic  ooropoundsL  Chief 
among  these  are  the  facts  that  it  diminishes  the  amount  of  blood  circu- 
lating in  the  cerebral  blood-vcssola,  and  that  it  lessens  the  irritability 
of  the  whole  cerebro-spinal  and  sympathetic  nervous  systems.  These 
effects  were  set  forth  in  a  paper '  published  more  than  ten  years  agO| 
uid  have  been  generally  confirmed  by  subsequent  observers,  and  by  my' 
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self  in  various  memoirs.*  Relative  to  the  influence  which  the  broinitlei 
exert  in  dimiDishing  the  quantity  of  blood  in  the  brain,  the  fact  adttiit* 
of  actual  demonstration  by  means  of  inspection  through  the  trephined 
skulls  of  animals  and  by  the  use  of  the  cephalohaemometer  described 
in  the  introduction  to  this  work. 

Many  of  the  most  striking  phenomena  of  bromism  are  the  result  of 
the  cerebral  anasraia  which  the  bromides  produce.  The  paleness  of  the 
countenance,  the  dilatation  of  the  pupils,  the  mental  and  physical  weak- 
ness, the  somnolence,  the  cardiac  debility,  all  result  from  the  iiitnk 
cranial  condition. 

Among  the  secondary  effects  are  those  cited  by  Bartholow  : "  the 
retardation  of  the  process  of  destructive  metamorphosis,  the  dimioutioa 
of  the  sexual  desire  and  power,  and  g-astric  derangement. 

M.  Laborde '  has  performed  a  number  of  experiments  on  man  and 
other  animals  with  the  bromide  of  potassium.  Four  or  five  minutes 
after  the  administration  of  from  three  to  six  grains  to  frogs,  a  slight 
general  excitement,  with  moderate  tetanic  movements,  was  produced. 
Weakness  followed,  and  then  there  was  a  condition  of  flaceidity,  duriiig 
which  reflex  action  was  entirely  abolished.  The  heart  was  but  sligbtlr 
affected,  and  continued  to  contract  for  several  hours  after  this  loss  of 
reflex  power.  Laborde  concludes,  therefore,  that  bromide  of  potassimn 
has  no  special  action  on  the  heart,  muscles,  encephalon,  or  Denies,  but 
that  it  mainly  and  primarily  injures  the  spinal  cord. 

These  views  are  doubtless  true  as  regards  the  frog,  in  which  animal 
the  spinal  cord  is  mainly  the  seat  of  the  mind,  and  therefore  any  cere- 
bral iniluence  must  be  very  slightly  manifested  ;  but  they  certainly  an 
not  correct  so  far  as  man  and  the  superior  animals  are  concerned. 

Other  observers  have  written  relative  to  the  physiological  efTecta  of 
the  bromides,  among  whom  MM.  Damouretto  and  Pelvet*  mav  be  men' 
tioned. 

In  the  work  of  Drs.  Clarke  and  Amory,  to  which  reference  has  al- 
ready been  made,  Dr.  Amory  enunciates,  among  other  propositions,  the 
following  ; 

"  The  loss  of  reflex  action  is  due  to  the  diminution  of  blood  in  the 
periphery  of  the  nerves  and  also  of  the  central  nervous  system,  this  bfl 
occurring  after  the  first. 

'*  The  action  of  bromide  of  potassitim  on  the  nervous  system  may  be 
explained  by  its  action  on  the  capillary,  arterial,  or  central  circulation." 

These  propositions  are  supported  by  various  experimental  &od  ap- 
pear to  be  well  established. 


*  "  On  aomo  of  the  Effects  of  the  Bromide  of  Potaasium, 
Ft^ehological  Medicine^  January,  1869. 

"  Cincinnati  Lancd  and  Obaerver^  1866, 

•  Comptea  Rendw,  July  8,  1868. 

«  BuUdin  ghxiraU  dt  thirapeiUigue,  18ft7,  pp.  841,  289. 
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The  recent  work  of  Voisin  '  adds  nothing  to  our  previous  knowledge 
(il  the  subject. 

Treatment. — Ther^  is  no  special  treatment  for  bromism  beyond  that 
which  consists  in  suspending  at  once  the  administration  of  the  medi- 
cine, facilitating  its  eltnunadon  from  the  system,  and  sustaining  the 
strength.  Dr.  Clarke*  has  shown  that  the  fa^es  do  not  contain  an  ap- 
preciable quantity  of  the  bromide  of  potassium^  even  when  it  is  being 
taken  in  largo  quantity.  He  found  that  it  is  mainly  eliminated  by  the 
kidneys  and  by  the  skin.  It  is  ditlcult  to  avoid  the  opinion,  in  view  of 
the  odor  of  the  breath  of  persons  taking  a  bromide,  that  bromine  is 
eliminated  with  the  expired  air,  but  Dr.  Clarke's  experiments  appear  to 
establish  the  negative.  The  indication,  therefore^  is  to  administer  diu- 
retics and  diaphoretics.  Nothing  is  better  for  the  first  than  digitalis, 
which  not  only  acts  upon  the  kidney s^  but  is  also  &  tonio  to  the  heart, 
and  for  the  latter  than  warm  drinks,  such  as  infusion  of  flaxseed,  lemoo- 
ade»  etc.,  which  are  also  more  or  less  diuretic 

The  strength  of  the  patient  should  be  sustained  with  brandy  or  wine, 
quinine,  beef-tea,  etc. 
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Symptoms. — The  consequences  to  the  nervous  system,  from  the  alow 
itbsorption  of  mercury  into  the  organism,  have  been  known  for  many 
years.  The  principal  phenomenon  witnessed  is  tremor,  but  there  are 
other  symptoms  which  serve  for  the  reooguition  of  the  nature  of  the 
disorder. 

Thus  the  gums  are  swollen  and  tender,  the  breath  fetid,  the  teeth 
eoome  loose,  especially  those  of  the  lower  jaw,  and  there  is  a  motaUio 
taste  in  the  mouth.  The  litiing  membrane  of  the  mouth  and  throat  bo* 
comes  inflamed,  and  ulcerations  very  generally  occur  in  the  fauces.  Tl»e 
qtiantity  of  saliva  is  greatly  increased* 

These  symptoms  exist  mainly  in  the  first  stage  of  hydrvgysm,  and 
constitute  what  is  generally  called  saUvatioD,  But,  if  the  moreury  con- 
tinues to  be  taken  into  the  system,  another  series  of  phenomena  sp- 
pe*n.  Or,  if  the  absorption  has  been  extremely  slow,  the  foregoing 
may  be  in  great  part,  or  entirely,  abeeiiti. 

Tlie  symptoms  referred  to  are  pdbnsse  or  Uvidity  of  the  oounte- 
nance,  the  frequent  occurrence  of  nasal  bieniorrhag<e8|  and  marked 
mental  weakness.     The  physical  strength  grailnally  becomes  IesS|  and 

mor  makes  its  appcaraooOi  mostly  confined,  in  the  early  stsgoe  at 

*  **D«  remploi  dc  bramare  d«  |»otUiliiai  daiM  )•■  maladlft  ngriimi,"  fant*  1876. 
2C)x«i<.«p.  139. 
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least,  to  the  superior  extremities  and  the  head.  Finally,  the  lowei 
limbs  are  affected,  and,  in  addition,  are  generally  the  seat  of  cedema. 
Pains  in  the  boneSj  and  caries,  and  necrosis,  especiaUy  of  the  maxillary 
bones,  may  occur  together  with  ulcerations  of  the  soft  parts* 

The  mental  symptoms  are  generally  strongly  marked,  Tliere  are 
hallucinations  and  delusions,  accompanied  sometimes  with  s  high  de- 
gree of  maniacal  excitement.  Epileptiform  convulsions  may  occur,  as 
may  also  paralysis  of  various  parts  of  the  body,  and  finally,  unless  re- 
lief be  afforded,  death  ensues. 

Causes  .-^Mercury  may  be  taken  into  the  system  and  be  the  cause  ol 
slow  poisoning,  through  the  skin,  the  stomach  and  intestines,  and  the 
lungs.  Fire-gilders,  looking-glass  manufacturers,  barometer-makere, 
the  workers  in  quicksilver-mines,  bronzers,  the  makers  of  artificial  flow- 
ers, and  photographers,  exposed  as  they  are  to  the  vapor,  the  fine  pow- 
der, or  a  solution  containing  mercury,  are  therefore  liable  to  its  toxic 
influence.  Ilydrargysm  has  also  been  known  to  be  induced  by  the  IoIl|^ 
continued  administration  of  preparations  of  mercury  in  medical  prao* 
tice,  and  even  from  the  filling  of  a  tooth  with  an  amalgam. 

I  have  known  of  a  case  of  mercurial  tremor,  produced  in  a  young 
kdy  by  the  use  of  a  solution  of  corrosive  sublimate  as  a  coametio  to 
remove  pimples  from  the  face. 

The  Diagnosis  of  hydrargysm  is  in  general  much  elucidated  by  iLe 
clinical  history  of  the  case  and  the  knowledge  that  the  patient  has  been 
exposed  to  mercurial  emanations.  In  addition,  the  tremor,  the  fetid 
breath,  loosening  of  the  teeth,  caries  of  the  bones,  and  the  moacnlir 
weakness,  are  diagnostic  signs  of  value,  while  the  absence  of  the  blat 
line  on  the  gums^although  it  is  stated  that  such  a  line  is  sometimes 
present — and  the  fact  that  the  extensors  are  not  especially  the  seat  o( 
paralysis  will  suffice  for  the  discrimination  of  hydrargysm  from  plumb- 
ienm. 

But  the  diagnosis  is  rendered  quite  certain  by  the  administration  of 
the  iodide  of  potassium,  which,  as  Melsens  has  shown,  separates  roer- 
oury  from  its  combinations  with  the  tissues  of  the  body,  forming  with  it 
a  new  compound— the  iodide  of  mercury— which  is  eliminated  with  the 
urine.  All  that  is  necessary,  therefore,  is  to  give  the  iodide  of  f>otassi- 
um  in  largo  doses  to  a  patient  suspected  to  be  suffering  from  hydrar* 
gysra,  to  put  a  few  drops  of  the  urine,  excreted  during  the  second  day, 
on  a  bright  copper  plate,  and  then  add  a  drop  of  hydrocLloric  %eiim 
A  bright  metallic  stain  will  be  found  on  the  plate  if  mercury  be  preseol* 
The  iodide  of  mercury  is  decomposed  and  the  metal  is  precipitated  « 
stated. 

The  ProgEOSls  is  generally  favorable  if  the  patient  can  be  rem< 
from  further  contamination  with  mercury  and  be  subjected  to  pj 
treatment. 

Morbid  Aaatomy  and  Pathology.— Tliere  are  no  data  by  «vKinl 
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ima  form  an  opinion  relative  to  the  anatomical  changes  induced  in  the 
nenre-tissues  by  the  action  of  mercury.  It  is  probable,  as  M.  S^e  aa- 
■erts,  that  this  substance,  like  lead,  forms  an  albuminate  of  mercury 
both  in  the  blood  and  the  solid  parts  of  the  body.  Beyond  this  fact 
we  have  nothing  except  the  gross  alterations  found  in  the  stomach,  the 
kidneys,  ond  other  organs,  when  mercury  has  been  taken  into  the  syt*- 
ra  in  krge  enough  quantities  to  cause  death.  It  b  perbapB  scarcely 
ecessary  to  say  that  the  accounts  which  have  been  giv«a  of  metallic 
mercury  being  found  in  globules  in  the  brain  and  other  organs  are  not 
correct. 

A  curious  circumsiancey  which  has  sometimes  been  observed,  is  the 
occurrence  of  salivation  in  the  cases  of  persons  who  have  taken  mcrcn- 
ly,  but  who  have  not  exhibited  any  indications  of  hydrargj'sm  previous 
to  the  administration  of  iodide  of  potassium.  It  appears  that  the  mer^ 
cury  sot  free  from  its  albuminate  compounds  is  enabled,  while  travers- 
ing the  system  in  its  exit  through  the  kidneys,  to  exert  a  toxic  power. 

I  have  never  witnessed  cases  of  the  kiud,  and  they  must  be  rare.  It 
will  be  recollected  that  a  like  action  is  claimed  for  lead. 

Treatmeit^ — The  special  means  of  treatment  consists  in  the  free  ad- 
ministration of  the  iodide  of  potassium  in  acconlance  with  the  disoorery 
of  M.  Melsens,  already  alluded  to.  Under  the  action  "of  this  remedy 
the  symptoms  of  hydrargysm  speedily  <lisappear,  and  the  patient  ro- 
gmins  his  normal  or  almost  his  normal  contb'tton.  The  worst  cose  of 
the  affection  that  has  come  within  my  experienoef  was  that  of  a  look- 
ing-gla^  maker  of  this  city,  in  whom  the  tremor  and  other  evidencea 
of  cachexia  were  exceedingly  striking.  He  was  unable  to  write,  from 
paralysis,  and  barely  able  to  shuQle  about  his  room.  I  gave  him  at 
once  thirty  grains  of  the  iodide  a  day,  iii  divided  dosea,  and  io  the 
course  of  a  week  doubled  the  quantity.  He  immediately  began  to 
mend,  and  was  well  in  less  than  Bve  weeks. 

Of  course,  while  under  treatment  the  patient  must  not  be  subjeoiad 
to  continual  poisoning  from  mercury. 

Tonics — iron,  quinine,  and  strychnia — are  useful  adjuncts. 


CHAPTER  V. 


Ttis  Symptoms  indicative  of  slow  poisoning  by  araenio  are  generally 

imte  characteristic^     Thore  are  vomitingi  a  sensation  of  heat  in  the 

^throat  and  stomach,  colicky  pains,  wesknoaa  of  the  limbs,  tremor,  Tet^ 

tigo,  hirmorrhage  from  the  nostrils,  puffineaa  of  the  fac«^,  rspectally 

about  tile  eyes,  attacks  of  tjnoope  or  of  epi!^**^*''^ rruUtons,  piaifif 


TOXIC  DISEASES  OF  TEE  NERVOUS  SYSTEM. 


In  the  joints  and  contractions  of  the  fingers  and  toes,  numboess  sc 
times  amounting  to  complete  anaesthesia,  and  paraplegia. 

In  addition  there  are  sometimes  ophthalmia  and  various  papular  and* 
vesicular  eruptions  on  the  skin. 

Death  is  the  almost  inevitable  consequence  if  the  exposure  to 
toxication  continues,  or  speedy  relief  be  not  afforded  by  medical  treat- 
ment. 

The  Gatises  of  arsenical  cachexia  are,  like  those  of  lead  and  mercur^'i 
to  be  found  generally  with  those  whoso  occupation  requires  exposure 
to  contact,  through  the  lungs,  skin,  or  alimentary  canal,  with  arsenical 
preparations.  It  is  thus  met  with  in  furriers,  who  use  arsenious  acid  as 
a  preservative;  in  taxidermists,  who  employ  it  for  a  like  purpose;  in 
naturalists,  who  sprinkle  it  over  their  zo^ilogical  specimens,  axid  who  in 
handling  them  absorb  the  powder  through  the  lungs ;  in  the  nianuiat^- 
urora  of  paper-haogings ;  in  dressmakers,  who  are  obliged  to  handle 
green  tarlatan  ;  in  makers  of  artificial  flowers,  and  in  the  workers  in 
chemical  manufactories,  where  arsenical  preparations  are  made;  and  in 
those  who  labor  in  arsenic-mines* 

It  has  also  occurred  in  persons  occupying  rooms  hung  with  the  brill- 
iant  green-velvet  paper  into  the  manufacture  of  which  arsenic  enters 
in  large  quantities. 

Notwithstanding  the  general  susceptibility  of  mankind  to  the  dele- 
terious influence  of  arsenic,  it  appears  that  tJie  system  may  become  so 
habituated  to  its  use  as  actually  to  thrive  under  it.  This  is  the  case 
with  the  arsenic-eaters  of  Styria,  who  take  habitually  from  two  to  four 
or  five  grains  daily,  and  w^ho,  nevertheless,  are  extremely  healthy,  and 
even  rugged-looking  people. 

The  Diagnosis  is  not  a  matter  of  difficulty,  especially  if  the  clinical 
history  be  inquired  into,  and  the  Prognosis^  except  iu  extreme  cases,  is 
not  unfavorable  after  the  patient  is  removed  from  further  contact  with 
arsenic. 

The  Morbid  AEaiomy  and  Pathology,  so  far  as  the  nervous  system 
is  concerned,  are  not  knovm,  and  except  in  acute  cases  of  arsenical 
poisoning,  with  which,  however,  we  are  not  now  concerned,  there  are  no 
definite  lesions  discoverable  in  other  parts  of  the  body. 

Tlio  Treatment  consists  in  removing  the  patient  from  further  eij 
ure,  and  subjecting  him  to  the  most  favorable  hygienic  influences, 
strength  being  maintained  by  tonics.     If   there  are  contractions  of  i 
of  the  limbs,  passive  motion,  frictions,  and  electricity,  are  indicated. 


SECTION  VII. 

CEETAIN  OBSCURE  DISEASES  OF  THE 
NERVOUS  SYSTEM. 


Uin>EB  this  head  I  propose  to  consider  certain  affections  obyiously 
doe  to  derangement  of  the  nervoas  system  in  some  one  or  more  of  iU 
parts,  but  which  are  only  known  by  their  symptoms,  there  being  no 
definite  knowledge  relative  to  their  exact  seat,  nor  in  regard  to  the 
eoseDtial  nature  of  the  existing  di^turbauee. 


CHAPTER  I. 


TETANY, 


¥ 
^ 


UxDKR  the  name  of  "  A  Variety  of  Intermittent  Tetanus,"  Danoe.,* 
in  1830,  described  the  affection  to  which  Lncien  Corviaart,  in  1852» 
gave  the  designation  "tetany,"  and  which  Trousseau,  in  1864,  called 
**  telanille."  By  sorae  authorities  it  is  described  as  "  idiopathic  con- 
traction of  the  extremities/'  It  is  much  more  prevalent  on  the  Conti- 
nent of  Europe,  especially  in  France,  than  in  Great  Britain,  or  in  this 
oounlry*  I  am  inclined,  however,  to  think  that  it  is  more  common 
among  us  than  is  generally  supposed,  and  that  case*  are  diagnomicated 
aa  hysterical,  or  as  "  cramps,"  which  are  in  reality  instances  of  tetany. 
1  am  not  aware  that  any  cases  of  the  disease  have  been  reported  by 
American  writers.  A  few,  however,  unmis^takable  In  oharacter,  have 
fallen  under  luy  observation. 

Tetany  is  usually  })rece<led  hy  certain  prodromata,  though  some* 
times  ita  accession  is  sudden.  These  consistt  of  numbness,  a  feeling  of 
in  the  limbs,  flight  muscular  twitchings,  and  oooaaiionally 
not  only  in  the  parts  that  are  about  to  become  the  seat  of  more 
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active  inanifestatioDs,  but  in  other  regions  of  the  body,  A  general 
feeling  uf  fatigue  is  at  the  same  time  experienced,  and  perhaps  an  anx- 
iety accompanied  by  a  sinking  sensation  at  the  epigastrium  somewhat 
similar  to  that  caused  by  hunger.  After  a  period  varying  from  a  few 
minutes  to  several  hours,  or  even  days,  as  happened  in  one  of  my 
cases,  the  characteristic  phenomena  of  the  affection  make  their  ap]>cAT- 
ance. 

Generally  one  or  both  of  the  upper  extremities  are  first  attacked, 
the  lower  becoming  subsequently  involved,  or  even  altogether 
ing.  In  a  few  instances  these  latter  arc  primarily  involved,  but  so 
instances  are  rare.  Cases  in  which  the  morbid  action  is  limited  to  the 
lower  exlremities  are  still  more  infrequently  met  wiih.  If  it  be 
in  the  upper  extremities,  it  is  usually  the  case  that  the  fingers 
flexed  strongly  upon  the  palm  of  the  hand,  w  hile  the  phalanges  remaiu 
in  a  state  of  extension,  unless  it  be  the  case  that  the  first  phalanx  t» 
bent  so  that  the  nails  are  pressed  strongly  into  the  skin.  At  the  same 
time  the  thumb  is  drawn  into  the  palm  of  the  band,  being  covered  by 
the  other  fingers  ;  occasionally  it  happens  that  there  is  an  inequality  in 
the  degree  of  contraction  of  the  fingers,  and  still  more  rarely  they  re- 
main rigidly  extended. 

The  contraction  affects  the  wrist  and  elbow,  and  sometimes  even 
the  muscles  of  the  shoulder,  causing  the  arm  to  be  elevated,  while  at 
the  same  time  all  its  parts  are  in  a  state  of  intense  flexion. 

When  the  morbid  process  extends  to  the  lower  extremities,  the 
toes  are  generally  strongly  flexed,  though  at  times  they  are  aa  vio- 
lently extended.  The  gastrocnemii  and  solei  muscles  draw  up  the 
heel,  while  at  the  same  time  the  flexors  of  the  foot  cause  that  member 
to  assume  a  curved  form.  Should  the  muscles  of  the  thighs  be  af- 
fected, which,  however,  is  not  often  the  case,  the  adductors  are  the 
muscles  generally  most  severely  involved.  It  is  not  often  the 
that  the  muscles  of  mafitication  or  otliers  of  the  face  are  attacked, 
disease  presenting  in  this  respect  a  marked  contrast  with  teian 
Cases  have  been  reported,  however,  in  which  not  only  these  muscl 
but  the  storno-cleido-mastoid  and  muscles  of  the  larynx  and  the  pharyn: 
were  attacked.  In  very  violent  cases  of  tetany  the  muscles  of  the 
chest  and  of  the  abdomen  are  thrown  into  severe  contractions,  produc- 
ing opisthotonos,  pknirosthotonos,  or  emprosthotunos,  thus  interfering 
very  materially  with  the  respiration,  and  causing  the  patient  to  pre- 
sent very  much  tlio  aspect  of  one  suffering  from  tetanus. 

In  conjunction  with  the  contraction,  pains  more  or  less  severe  ire 
experienced  in  the  affected  muscles  ;  they  appear  to  be  in  direct  pro- 
portion to  the  severity  of  the  contraction,  resembling  those  which  are 
associated  with  ordinary  cramps  ;  they  seem  to  be  seated  either  in  the 
muscles  or  to  follow  the  course  of  the  main  nerve-trunks.  They  are 
often  conjoined  with  the  various  sensations  of  numbness,    that  are 
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oliaracteristto  of  cutaneous  anaesthesia ;  the  affected  part  is  generally 
awoHeOt  re<i,  and  hotter  than  is  natural,  and  sometimes  bathed  in  pro- 
fuse perspiration. 

Variations  oteur  during  the  whole  couitie  of  the  affection  in  the 
degree  of  ititensit y  of  these  local  phenomena.  Sometimes  there  ifi  a 
complete  intermission  of  all  the  symptoms,  but  such  instances  are  rare 
— it  generally  being  the  case  that  there  is  simply  a  remisaioa  in  their 
violence,  although  this  may  be  almost  complete  in  character. 

The  pulse  is  rarely  disturbed,  except  when  the  contraction  of  the 
muscles  h  at  its  height,  nor  is  the  respiration  disturbed,  unless  in  those 
oases  in  which  it  is  directly  impeded  by  the  contraction  of  the  muscles 
of  the  chest  and  abdomen. 

The  mind   remains  clear,  and  there  is  no  disturbance  of  special 

•enses  except  that  of  touch.    Some  cases  are  characterized  by  headache 

nd  diazines.H.     In  very  young  ohildren,  however,  there  are  sometime 

oonTulsions,   during  which  there  are  strabismus,  alternate  dilatation 

and  contraction  of  the  pupils,  and  oscillation  of  the  eyeballs^ 

The  duration  of  tetany,  when  left  to  itself,  may  be  limited  to  a 
few  days,  or  it  may  extend  to  two  or  three  weeks  or  even  months, 
during  which  there  are  the  remissions  to  which  reference  has  been 
^_  already  made.  The  ordinary  termination  im  in  cure,  either  spontaneous 
^Hor  tbroQgh  the  action  of  appropriate  remedies,  to  which  it  is  quite 
^m  amenable.  Cases  of  death,  however,  have  been  reported,  mostly  in 
H  infants,  and  in  those  instances  in  which  c^mvulsions  bad  existed. 
^H  In  regard  to  the  diagnosis  of  tetany  it  is  probably  correct  to  say 
^Btiait  many  erront  have  been  made.  Doubtless  many  of  the  cases  that 
^^b  this  country  have  been  reported  as  idiopathic  tetanus  were  in  reality 
^■instances  of  th?  diMeaKC  under  notice.  From  traumatic  tetanus  it  IM 
^■readily  dbtingut.Nhed  by  the  facts  that  it  docs  not  follow  a  wound,  and 
^■that  it  does  not  begin  with  pain  at  the  epigastrium  or  contraction  of 
■  th6  muscles  of  the  jaws  ;  but  from  so-called  idiopathic  tt4auu9  the  dis* 
^^  orimination  is  not  so  easily  made,  or  r:&ther,  it  would  be  a  matter  of 
^■ito  difficulty  if  attention  were  paid  to  the  distinguishing  features  of 
^Bietany.  By  this  I  mean  to  be  understood  as  saying  that^  in  my  opiu- 
^(ion,  very  many  cases  of  tetany  are  diagnonticated  as  tetanus,  and  then 
reported  as  cures  of  this  latter  disease. 

Tetany  is  also  frequently  diaguueticat«»d  aa  hysteria,  with  which 
affection  it  has  really  very  little  in  oomrooo  ;  it  may  be  distinguished 
^ft  from  this  affection  by  the  absence  of  ordinary  hysterical  symptoms, 
^B  antl  by  the  greater  extent  of  the  contractions.  In  hysteria  the  muscles 
^p  affectetl  are  usually  those  of  a  single  limb,  and  they  are  not  subjoct  to 
I  remiaaious  in  the  vioU'tK^e  of  the  morbid  action,  lljen*  arc  no  oth«r 
diseases  with  which  tetany  is  apt  to  be  coufounde^L 

Among  the  chief  causes  excessive  muscular  exertion  may  be  men- 
tioned, but^  above  all«  oold  and  moisture  combined  certainly  exorcise 
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the  greatest  inflaence  in  producing  the  disease.  It  will  be  borne  in 
mind  that  these  factors  are  chief  among  those  which  produce  the  so- 
called  idiopathic  tetanus,  and  hence  there  is  another  reason  for  believ- 
ing that  the  two  diseases  have  often  been  confounded,  one  witli  tlio 
other. 

In  regard  to  the  essential  nature  of  tetany,  its  morbid  anatomy  anil 
pathology,  very  little  is  positively  known.  Axcnfeld  locates  the  dis- 
ease in  the  muscles,  but  the  mass  of  opinion  is  to  the  effect  that  the 
nervoufi  system,  especially  the  spinal  cord,  is  the  seat  of  the  morbid 
process.  What  the  nature  of  that  process  is,  is  altogether  unknown, 
but  probably  it  is  a  congestion  affecting  mainly  the  autero-lateml 
columns.  This,  however,  is  only  a  hypothesis  based  upon  a  knowl- 
edge of  other  diseases  in  which  this  portion  of  the  spinal  cord  l»  known 
to  be  involved. 

Relative  to  the  trMtment  of  tetany  it  is  scarcely  expedient  even  to 
mention  the  various  remedies  that  have  been  employed.  It  will  prob- 
ably suffice  if  I  state  that  the  bromides  are  of  undoubted  efficacy,  and 
that,  when  properly  administered,  the  contractions  cease  in  the  courw.* 
of  a  few  hours.  It  is  necessary  to  bring  the  patient  quickly  under  the 
influence  of  the  drug.  One  hundred  grains  of  the  bromide  of  sodium 
dissolved  in  half  a  tumblerful  of  water  should  be  given  at  once  to 
the  pationt,  if  an  adult.  Tliis  dose  will  generally  suffice  to  dL^ipate 
the  contractions  and  ]>ains,  but  it  should  be  followed  at  the  end  of  two 
or  three  hours  by  another  dose  of  thirty  grains,  and  this  should  be 
repeated  three  times  a  day  for  a  week  or  even  longer,  if  there  are  any 
evidences  of  a  tendency  to  contractions,  I  have  never  seen  a  case  of 
tetany  resist  this  treatment ;  the  contractions  cease  in  an  hour  or  two 
after  the  administration  of  tlie  first  dose  of  the  bromide,  and,  although 
the  tendenej'  remains,  this  is  kept  in  check  by  the  subsequent  doses, 
and,  in  the  course  of  a  week,  it  disappears  altogether.  There  is  no 
occasion  for  any  special  diet,  but  it  is  better  that  the  patient  should 
not  take  active  physical  exercise  during  the  continuance  of  thi*  treat- 
ment. Electricity,  massage,  percussions,  frictions,  and  liniments  do  no 
good  ;  on  the  contrary,  they  aggravate  the  disease.  Strychnia  is  still 
more  injurious,  every  dose  increasing  the  violence  of  the  ooiitraction>. 
This  fact  is  an  additional  reason  for  entertaining  the  opinion  that  tet- 
any is  essentially  a  congestion  of  the  spinal  cord. 

For  children  smaller  doses  must  of  course  be  given,  but  it  sbonld 
be  borne  in  mind  that  they  hear  the  bromides  much  better  than  do 
adults,  and  that  therefore  larger  quantities  in  proportion  to  their  age* 
are  required  to  produce  corresponding  effects.  An  infant  between 
the  years  of  three  and  five  may  with  entire  safety  be  given  ten  grains 
of  the  bromide  of  sodium  as  an  initial  dose^  and  four  or  five  grain* 
three  times  a  di%y  subsequently. 


TnOMSEN*S  DISEASE. 
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CHAPTER  n. 


TII0MSEy*3  DISEASE. 

Thoiisen^s  disease  is  bo  called  from  the  fact  that  it  was  first  fully 
described  by  Dr.  Tbomsen*  (tbongb  it  bad  been  previously  notitHni), 
d  that  he  was  himself  the  subject  of  the  affeetion.     Thus  far  it  has 

n  observed  mainly  in  Germany,  though  a  few  cases  have  been  re* 
portcnl  in  France,  In  Great  Britain  and  in  this  country  it  appears  to 
be  absolutely  unrei-ognized,  tbnugh  doubtless  eiises  of  it  exist, 

Thomsen's  disease  is  chiefly  characterized  by  the  supervention  of 
tonic  gpasrns  In  the  muscles  to  which  in  the  act  of  exerting  thoni  volt* 
titnial  impulses  are  sent,  and  which  remain  for  some  time  after  the 
movement  is  exerutod.  They  do  not,  therefore,  prevent  the  action 
that  is  willed^  but  they  render  it  difficult  and  interfere  materially  with 
its  promptness. 

Erb  and  othcra  have  credited  Sir  Charles  Bell  as  being  the  first  to 
make  mention  of  the  disease  under  notice,  hut  1  think  a  litrle  conoid- 
t^ration  will  serve  to  show  that  Sir  Cliarles  referred  to  something  quite 
different  from  the  affection  now  known  aa  Thoraflen'a  dbease.  Thus, 
•peaking  of  affection  of  the  voluntary  nerves,  he  says :  * 

"Impediment  of  speech,  when  the  consent  of  the  muscles  h  imi>er- 
fect ;  but  this  sometimes  extends  to  all  the  muscles  of  the  body,  I 
find  that  some  are  capable  of  lifting  a  beavy  weight,  or  walking  fifteen 
or  twenty  miles,  and  yet  they  have  not  the  proper  command  of  their 
limbs  ;  there  is  an  insecurity  and  want  of  confidence  in  the  motions  of 
the  body  which  overtakes  them  upon  any  excitement ;  a  paralysis  of 
the  knees,  which  prevents  them  from  putting  one  leg  before  the  other 
and  which  endangers  their  falling,  Thufl,  a  gentleman  capable  of 
great  bodily  exertion,  on  going  to  hand  a  lady  into  the  dining-room, 
ill  stagger  like  a  drunken  man,  and,  in  the  street*,  any  sudden  noise 
or  occasion  of  getting  qtiickly  out  of  the  way  will  cause  him  to  fall 
own,  and  in  tliit*  manner  a  want  of  confidence  produce*  a  nervous 
Cdcitement  which  increases  the  evil.  With  confidence  the  power  of 
Yolition  acts  sufficiently  ;  there  is  neither  defect  of  speech  nor  Irreso- 
lution in  the  motion  of  the  limbs  when  the  person  is  at  ease  or  ondcr 
Uje  flow  of  spirits,** 

It  is  evident  tlmt  this  description  does  not  apply  to  Thomson's  dii^- 
ease,  an  affection  in  which  the  degree  oi  confidence  or  extent  of  (low 
of  spirits  of  the  subji'ct  has  nt^thing  to  do  with  the  ease  or  restraint  of 
the  muscular  actions.     lk*nedicl,'  however,  in  18C4,  and  Ley  den,*  in 

**TQiiiiolla  Rrimpfc  In  «HllkQrllch  bcirc^iobeB  Ifoakclo.'^  u.  •.  w.,  Arrhi^  fkr 
Fnych.  lik  JV«r#.,  B.  vK,  S.  70 J.     |S7«. 

•  "The  Nerroujf  Sptctn  of  the  llumtin  Body."    Third  ^HIcmi«  Undoa,  1844.  p.  4M. 

•  Ikmtaeke  Ktmik,  Kc»  ;iO,  'U,  1S64. 

•  "  KlltUk  (br  BOcietiiiuirlu>KraQkh«iti»n,*'  inter  Baod^  8.  IM. 
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1874,  cite  cases  that  were  probably  instaoces  of  the  disease,  but  it 
not  until  Thomsen/  in  1876,  and  Seeligmueller,*  later  in  the  same 
published  thtir  memoirs  on  the  subject,  that  the  aflFection  was  clearlj 
and  fully  described,  and  attention  drawn  to  the  fact  that  a  new  patho 
logical  entity  had  been  discovered.  Since  that  time  \Vestphal*and 
others  have  reported  cases. 

There  is  no  more  striking  case  on  record  than  the  following,  whi 
I  quote  from  Leyden  ;  it  will  be  seen  from  its  consideration  that 
very  clearly  recognized  the  disease,  although  he  did  not  make  as  much 
of  it  as  was  warranted.     He  appears  to  have  regarded  it  as  constitui- 
iDg  a  group  of  symptoms  functional  in  their  character  and  liable  to  be 
met  with  in  several  diseases  of  the  spinal  cord  : 

**  D.,  twenty-eight  years  old  ;  merchant  ;  parents,  brothers  and 
sisters  in  good  health,  with  the  exception  of  one  brother  affected  with 
a  disease  of  the  muscular  system  similar  to  that  from  which  he  saf- 
fers.  As  to  bimself,  aside  from  the  usual  diseases  of  infancy  and  an 
intermittent  fever  with  which  he  was  attacked  in  1854,  be  has  always 
enjoyed  good  health.  The  disease  with  which  he  now  complains  con- 
sists of  a  certain  stiffness  or  rigidity  in  all  muscular  action.  He  has 
always  suffered  from  it,  so  far  at  least  as  his  memory  goes,  withoot 
there  having  been  any  appreciable  modification  in  the  symptoma. 

19/A  Aprils  1866.  Actual  State. —  The  patient  is  stout,  broad 
across  the  shoulders,  and  very  fat.  The  muscular  development, 
ciaUy  of  that  of  the  limbs,  is  that  of  an  athlete  ;  the  calves  in 
are  0.47  metre  in  circumference  ;  the  muscles  show  nothing  abnomial 
exteriorly.  He  ia  of  florid  countenance,  and  all  bis  organs  have,  like 
his  muscles,  the  appearance  of  perfect  health.  He  complains  only  of 
an  extraordinary  rigidity,  characterised  by  the  fact  that  the  voluntary 
moaclcs  do  not  promptly  obey  the  will,  and  that  the  intention.al  more- 
raents  are  thus  stopped  half-way,  the  muscles  exhibiting  a  condition 
of  tetanic  stiffness. 

"Speech  is  a  little  slow  and  embarrassed,  without  there  being,  how- 
ever, any  stammering.  When  the  patient  wbhes  to  move  his  toogfie 
a  little  rapidly  from  one  side  of  his  mouth  to  the  other,  it  remains  for 
a  certain  time  immovable,  without  his  having  the  power  to  put  it  in 
motion.  He  bus  remarked  that  in  reading  he  cannot  always  direct 
his  sight  according  to  his  wishes.  The  globe  of  the  eye  follows  toler- 
ably well  the  finger  moved  before  it,  except  that  the  motion  upward 
is  not  continuous,  but  intermittent.  The  voluntary  contractions  of 
the  face  exhibit  a  great  degree  of  slowness,  and  a  similar  rigidity  is 

'  "ToniBche  Kriinpfc  in  willkarlioh   beweglicben   Huskdn,"  u.  «.  w.,  ifrdkiv/fir 
/VyrAofo«7(V  vtid  Nerven-Krankheiten^  B.  vi.,  S,  702, 

'  "TonJEtcbe  Kriimpfv  in  willkurlich  bewugliclicn  liluskeW*  DtutMch^  med.  Wi 
mhri/t.  Nob.  33  and  84, 

•  DeutKht  mecL  Wbehefuefirip,  1883,  p.  80. 
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tpecially  manifested  in  tho  cxtontiiao  of  the  hands  and  fingers  ;  when 
\e  only  half  6cxcs  the  fingers,  he  can  extend  them  again  complrtc'ly 
id  rapidly.     If,  however,  he  firmly  eloses  the  hand^  it  is  impossible 
for  him  to  quickly  open  the  fingers  ;  he  then  slowly  and  painfully 
jns  one  finger  after  the  other,  appearing  us  thongh  he  Has  overcom- 
ig  a  great  resistance  ;  but,  when  ho  ha«  performed  this  action  several 
one  after  the  other,  the  extension  becomes  easy  and  the  muscles 
snpple.     As  to  the  umseular  strength^  it  in  considerablo,  and  it 
appears  to  bear  a  proper  relation  to  the  volume  of  mu<clc<  ;  electri- 
city acta  normally.     The  lower  limb,s  present  exactly  the  same  mani- 
featatioDfl  as  the  superior.     The  patient  fitates  that,  when  he  tUses  from 
the  chair,  his  walking  is  difficult  and  uncertain.      His  legs  are  perfectly 
stiff,  and  he  is  in  danger  of  falling.     When  he  has  walked  for  some 
time,  the  action  becomes  quite  normal.     The  rigidity  becomes  stilt 
more  manifest  when,  after  having  walked  some  little  while,  he  sits 
down  and  again  begins   to  walk.     Tliis  muscular  rigidity  is  a  very 
painful  infirmity  ;  it  prevents  the  subject  of  it  from  dancing  and  from 
running,  and  e^cmjits  him   from  military  service.     Nnt       *      nding 
long-continued  nieliral  treanient,  the  disease  ba«  not  <  I  it  is 

leithcr  increased  nor  diminished.'* 

This  case  gives  a  very  excellent  idea  of  the  symptoms  tn    i  uom 
disease,  though,  perhaps,  it  does  not  exhibit  eulHciently  clearl\ 
some  of  the  more  important  phenomena  of  the  aflfc<'tion.     Tlius,  tht» 
mnscular  hypertrophy,  which  is  so  commonly  met  with  in  the  disease, 
19  not  so  prominently  brought  out  as  is  to  b^  desired. 

Vigonroux'  ban  especially  insisted  upon  this  feature,  and,  in  an  in- 
temting  case  detailctl  at  length,  has  brought  it  to  tho  attention  of  tho 
profession.     In  altttost  every  case  of  the  disease  that  has  been  ob» 
ed  the  mujicle^  have  been  greatly  enlarged.     It  U  n«t  y«l  qnlto 
^rtaiu  whetlier  or  not  this  circumstance  results  from  tho  same  oeD- 
d  lesion  that  gives  rise  to  Thomscn's  disease,  or  whether  it  has  its 
•n  morbid  centre,  such   as  baa  pscudo-hypertrophic  paralysis.     Vi* 
mroux  also  calls  attention  to  the  exaggerated  tendonons  reflexes  thai 
observed  in  his  ca.se.     It  is  probable  that  they  ctmstilule  a  feau 
In  every  instance  of  the  disease,  although  they  had  not  previously 
bis  observations  been  observed  by  writers  on  the  subject. 
It  is  difficult  in  the  present  state  of  our  knowledge  to  form  a  cor- 
»t  idea  relative  to  the  anatomical  scat  of  the  lotion  that  gives  rise  to 
ko  symptoms  of  Thnmsen*s  disease  ;  whetbrr  the  brnin  in  which  the 
"motor  impulses  arise  is  at  fault,  whether  the  spinal  conl  through  which 
they  pass  is  involved,  or  whether  we  must  look  to  the  muscles  them- 

iWes  for  the  morbid  anatomical  factor,  we  cannot  yet  determine  ;  my 
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own  opinion  is,  that  botli  the  brain  and  the  spinal  cord  are  involved, 
and  that  the  muscles  are  not  originally  affected. 

Seppilli  *  thus  sums  up  our  present  knowledge  of  this  remarkable 
disease : 

"  1.  The  characteristic  phenomenon  of  the  disease  of  Thorasen  con- 
sists in  a  tonic  spasm,  not  painful,  of  the  muscles,  and  this  is  produced 
in  the  moment  of  inception  of  voluntary  movements.  In  consequence 
of  this,  there  intervenes,  between  the  voluntary  impulse  and  the  exe- 
cution of  the  movements,  a  length  of  time  that  ordinarily  oscillates 
between  one  second  and  ten. 

"  2.  The  tonic  spasm  is  produced  exclusively  in  the  voluntary  mus- 
cles, whether  in  those  of  the  limbs  or  of  the  trunk  and  the  face.  The 
rectal  and  vesical  sphincters  show  no  disturbance. 

"  3.  The  contraction  of  the  voluntary  muscles  does  not  yield  imme- 
diately to  the  volition  activity.  This  is  especially  verified  when  the 
muscles  accomplish  abrupt,  rapid,  or  exaggerated  movements,  or  are 
put  in  action  by  means  of  electric  or  mechanical  stimuli  applied  direct- 
ly over  them,  or  over  the  nerves  which  ramify  to  them.  Sometimes 
passive  movements  provoke  a  prolonged  contraction  of  the  muscles 
acted  on. 

"  4.  Repetition  of  the  voluntary  movements  causes  the  entire  ces- 
sation of  the  phenomenon  of  the  tonic  spasm  in  those  muscles  which 
have  executed  them.     Sensibility  remains  intact. 

"  5.  There  are  reasons  for  holding  with  more  probability  that  the 
disease  of  Thomsen  is  of  a  neuropathic  rather  than  of  a  myopathic 
nature,  and  that  it  depends  on  an  exaggerated  activity  of  the  nervous 
apparatus  which  produces  muscular  tone.  This  doctrine  is  founded 
principally  on  the  fact  that  the  muscular  phenomena  of  the  disease  of 
Thomsen  have  much  analogy  to  the  muscular  phenomena  of  hysterical 
hypnosis,  the  genesis  of  which  is  precisely  explained  by  a  functional 
hyper-activity  of  the  nervous  centres  of  muscular  tonicity." 

Treatment. — Relative  to  the  treatment  of  Thomsen's  disease  there 
are  no  data  by  which  we  can  be  guided.  The  affection  appears  to  be 
so  thoroughly  a  part  of  the  individual,  so  intimately  bound  up  with 
his  life,  as  to  constitute  an  essential  feature  of  his  existence.  It  is  not 
probable,  therefore,  that  we  shall  ever  be  able  to  mitigate,  much  less 
to  cure,  a  case  of  Thomsen's  disease. 

*  "  Morbus  Thomsenii,"  the  Alienist  and  Neurologist^  October,  1684.  Translation  by 
Dr.  Joseph  Workman,  from  the  Archivio  Italiano^  September,  1883. 
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MmTAcmr  Jlkd  kindbbd  ArF£cr/o.vs. 

Thekb  are  several  affections  which  are  probably  varieties  of  a  sin- 
disease,  wliich,  existing  in  different  parts  of  the  world,  are  known 
►J  diffcreut  nameK.     These  are  "jumping,"  applied  to  the  diHorder  us 
exists  among  a  certain  class  of  people  in  Maine,  the  aubjeets  of  it 
»eiDg  called  **  jumpers"  ;  rniri/achtt,  as  it  is  fonnd  in  Siberia  ;  latah^ 
^as  it  prevails  in  Malaysia.     The  first  named  of  these  was  described  by 
the  late  Dr.  George  M.  Beard,  in  a  paper  road  before  the  American 
Neurological  Association  at  its  session  in   1880,     I  shall  subs(H|uentIy 
notice  at  greater  length  Dr.  Beard's  interesting  observations. 

The  following  remarks  were  read  before  the  New  York  Neuro* 
logical  Associatiim,  Febniary  5^  188i,  and  were  published  in  the  Nmt 
York  Medical  Jtnirnul  ft^r  February  10,   1881 : 

**  In  a  very  interesting  account  of  a  journey  from  the  Pacific  Ocean 
►Qgh  Asia  to  the  Uniteil  States,  by  Lieutenant  B,  If.  Buckingham 
id  Ensigns  George  C.  Foulk  and  Walter  McLean/  United  Sut«i 
'avy,  I  find  an  affection  of  the  nervous  system  described,  which,  on 
mnt  of  its  remarkable  chjiraeteri sties,  as  well  us  by  reason  of  cer 
known  analogies,  I  think  should  be  brought  to  the  special  notice 
of  the  medical  profcHsion.  I  quote  from  the  work  referred  to  the  fol- 
^^owiug  account  of  this  disease.  The  party  is  on  the  Ussuri  Kiver,  not 
^■lar  from  its  junction  with  the  Amoor^  in  Eastern  Btberia  : 
^m  **  *  While  we  were  walki?ig  on  the  bank  here  we  objuTvcd  our  mess* 
^Pmate,  the  captain  of  the  general  e^taff  (df  the  Hus:-(ian  army),  approach 
the  steward  of  the  boat  suddenly,  and,  withitut  any  apparent  reason  or 
remark,  clap  his  hand  before  Ms  face  ;  instantly  the  steward  clapped 

Ibis  hands  in  the  same  manner,  put  on  an  angry  took,  and  passed  on.  Tlio 
Incident  was  somewhat  curious,  as  it  involved  a  degree  of  familiarity 
Irith  the  steward  hardly  to  have  been  expected.  After  this  we  oh- 
lerved  a  number  of  queer  performances  of  the  steward,  and  finally 
bomprchendod  the  situation.  It  seemed  that  he  was  afflicted  with  a 
pecnliar  mental  or  nervous  disease  which  force<l  him  to  imitate  every- 
thing suildenly  presented  to  his  senses.  Thus,  when  th«  c^iptain  slapped 
tUe  pad<lle-box  suddenly  in  the  pre'^enee  nf  the  steward,  the  lalt4?r  in- 
stantly  gave  it  a  similar  thnmp  ;  or  if  any  noise  were  made  suddenly, 
heaeemed  compellcil  against  his  will  to  imitate  it  instantly,  and  with 
nunarkable  accuracy.  To  annoy  him,  some  of  the  pa^engers  imitated 
L  pig»  grunting,  or  called  out  absurd  nameit ;  others  clapped  their  haildl 

^H  *  **  ObAemtiofis  upon  the  Koreia  Ootst  Japuiewt,  JApftnc«e^Korr«&  Porte  twt  El^ 
^Hwria,  mad«  dtiHng  ft  Joumfy  from  tb«  Aditic  Sutinn  to  ib«  (tiiitnl  8ut««  throtigh  9Ib«rla 
^Kk  R«rop«,  Jutxe  Z  to  September  8, 1889."  Published  bj  the  Uniu^l  Sutcs  Nsrj  DsfMfl- 
^BMft^  Waihl^gtoo,  \S&S,    Tp  51. 
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and  shouted,  jumped,  or  threw  their  hats  on  the  deck  suddenly,  and 
the  poor  steward,  suddenly  startled,  would  echo  them  all  precisely,  and 
sometimes  several  consecutively.  Frequently  he  would  expostulate, 
begging  people  not  to  startle  him,  and  again  would  grow  furiously 
angry  ;  but  even  in  the  midst  of  his  passion  he  would  helplessly  imi- 
tate some  ridiculous  shout  or  motion  directed  at  him  by  his  pitOess 
tormentors.  Frequently  he  shut  himself  up  in  his  pantry,  which  was 
without  windows,  and  locked  the  door,  but  even  there  he  could  be 
heard  answering  the  grunts,  shouts,  or  sounds  on  the  bulkhead  outside. 
He  was  a  man  of  middle  age,  fine  physique,  rather  intelligeot  in  facial 
expression,  and  without  the  slightest  indication  in  appearance  of  his 
disability.  As  we  ascended  the  bank  to  go  on  board  the  steamer, 
some  one  gave  a  loud  shout  and  threw  his  cap  on  the  ground.  Look- 
ing about  for  the  steward,  for  the  shout  was  evid^itly  made  for  his 
benefit,  we  saw  him  violently  throw  his  cap  with  a  shout  into  a  chicken- 
coop,  into  which  he  was  about  to  put  the  result  of  his  foraging  expe- 
dition among  the  houses  of  the  stanitza. 

<'  *  We  afterward  witnessed  an  incident  which  Ulustrated  the  extent 
of  his  disability.  The  captain  of  the  steamer,  running  np  to  him,  sud- 
denly clapping  his  hands  at  the  same  time,  accidentally  slipped  and 
fell  hard  on  the  deck.  Without  having  been  touched  by  the  captam, 
the  steward  instantly  clapped  his  hands  and  shouted,  and  then  in  help- 
less imitation,  he,  too,  fell  as  hard  and  almost  precisely  in  the  same 
manner  and  position  as  the  captain.  In  speaking  of  the  steward's  dis- 
ease the  captain  of  the  general  staff  stated  that  it  was  not  uncommon 
in  Siberia  ;  that  he  had  seen  a  number  of  cases  of  it,  and  that  it  was 
commonest  about  Yakutsk,  where  the  winter  cold  is  extreme.  Both 
sexes  were  subject  to  it,  but  men  much  less  than  women.  It  was 
known  to  Russians  by  the  name  of  miryachit.' 

"  So  far  as  I  am  aware,  and  I  have  looked  carefully  through  several 
books  of  travel  in  Siberia,  no  account  of  this  curious  disease  has  been 
hitherto  publisheil. 

"  The  description  given  by  the  naval  officers  at  once,  however,  bring? 
to  mind  the  remarks  made  by  the  late  Dr.  G.  M.  Beard  before  the 
meeting  of  the  American  Neurological  Association  in  1S80,  relative  to 
the  ' Jumj^^ers'  or  'Jumping  Frenchmen'  of  Maine  and  Northern  New 
Hampshire.' 

**  In  June,  ISSO,  Dr.  Beard  visited  Moosehead  Lake,  found  the 
*  Jumpers'  and  experimented  with  them.  He  found  that  whatever 
order  was  given  them  was  at  once  obeyed.  Thus,  one  of  the  Jumpers 
who  was  sitting  in  a  chair  with  a  knife  in  his  hand  was  told  to  throw 
it,  and  he  threw  it  quickly,  so  that  it  stuck  in  a  house  opj>ositc  ;  at  the 
same  time  he  repeated  the  onler  to  throw  it  with  a  cry  of  alarm  Dot 

»  Journal  of  Xtnnms  and  Jfental  Diseatty  roL  rfi.,  18S0,  p.  487. 
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Qnlikc  that  of  bysteria  or  epUepsy.  He  also  threw  away  hie  pipe  which 
he  was  filling  with  tobacco  when  he  was  clapped  apoii  the  sbouldcT, 
Two  Jumpers  standing  near  each  other  were  told  to  strike,  and  they 
struck  each  other  very  forcibly.  One  Jumper,  when  standing  by  a 
window,  was  suddenly  commanded  by  a  person  on  tlie  other  Me  to 
jump,  and  he  jumped  up  Imlf  a  foot  from  the  floor,  repeating  tho 
order.  When  the  ooinniands  were  uttered  in  a  quick,  loud  voice,  tho 
Jumper  repeats  the  order.  When  told  to  fltrike,  he  striken  ;  when  told 
to  throw,  he  throws  whatever  he  may  happen  to  have  in  hia  hand.  Dr. 
Beard  tried  this  f)ower  of  repetition  with  the  first  pait  of  the  first  line 
of  Virgil's  ^ueid,  and  the  first  part  of  the  first  line  of  Homer*8  Iliad 
and  out-of*the  way  words  of  the  English  language  with  which  the 
Jumper  could  not  have  been  familiar,  and  he  repeated  or  echoed  the 
Bound  of  the  words  as  they  came  to  him  in  a  quick  sharp  voice  ;  at  the 
Mune  time  he  jumped,  or  struck,  or  threw,  or  rained  his  shoulders,  or 
made  some  other  violent  muscular  motion.  They  could  not  help  re- 
pleating  the  word  or  sound  that  came  from  the  person  that  ordered 
them  any  more  than  they  could  help  striking,  dropping,  throwing, 
jumping,  or  starting  ;  all  of  these  phemimena  wen*,  indeed,  but  parts 
of  the  general  condition  known  as  jumping.  It  waa  not  Bocesaary  that 
the  sound  should  come  from  a  human  being  ;  any  sudden  or  unexpected 
noise,  as  the  explosion  of  a  gun  or  piatol,  tho  falling  of  a  window  or 
the  slamming  of  a  door,  provided  it  was  noexpeoted  and  loud  enough, 
would  cause  these  Jumpers  to  exhibit  some  one  or  all  of  these  phe- 
nomena. One  of  these  Jumpers  came  very  pear  cutting  his  throat 
while  shaving  on  hearing  a  door  slam.  They  liavc  hern  known  to 
ike  their  fists  against  a  red-hot  stove,  to  jump  into  the  (itr>  and  into 
They  could  not  help  striking  their  best  friend,  if  near  thetAt 
when  ordered.  Tl>e  noise  of  a  8tearawhi)«tle  was  e!*perially  obnoxious 
to  them.  One  of  these  Jumpers,  when  taking  ctomc  bromide  of  sodium 
In  a  tumbler,  wati  told  to  throw  it^  and  he  dashed  the  tumbler  on  th« 
Hoor.  It  was  dangerous  to  startle  them  in  any  way  when  they  bad  an 
ftze  or  a  knife  in  their  hand*).  All  of  the  Jumpers  agreed  that  it  tired 
them  to  hk^  jumped,  and  they  dreaded  it ;  hut  they  were  conataolly 
annoyed  by  their  companions. 

"  Frtim  this  desm|>tion  it  will  at  once,  I  think,  he  perceived  thai 
there  are  striking  analogies  between  *  miryachit '  and  this  disorder  of 
the  'Jumping  Fnmchmen '  of  Maine.  Indeed,  it  appears  to  me  that 
if  the  two  affections  were  carefully  studied,  it  would  be  found  that 

I  they  wert*  identical,  or  that  at  any  rate  the  phenomena  of  the  one 
eould  readily  be  devclof»ed  into  those  of  the  othcra.  It  is  not  simiM 
that  the  subjeeta  of  *miryachit*  do  what  they  are  told  to  da  They 
require  an  example  to  reach  their  brains  through  the  •ense  of  «ilght  or 
that  of  beariDg;  whereas  the  'Jumpers*  do  not  apparently  perfono 
mn  act  which  is  executed  before  them,  bat  they  require  a 
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It  Beeras,  however,  that  a  'Jumper'  starta  whenever  any  sudden  noise 
roaches  his  cara, 

**  In  both  classes  of  cases  a  suggestion  of  some  kind  is  required,  and 
then  the  act  takes  place  independently  of  the  will. 

**  There  is  another  analogous  condition  known  by  the  Germans  as 
Schlq/trunkcftheit^  and  to  English  and  American  neurologists  as  som- 
nolentia or  sleep-drnnkennesM.  In  this  state  an  individual  on  being 
suddenly  awakened  commits  some  incongruous  act  of  violence,  ofttimes 
a  murder.  Sometimes  this  appears  to  be  excited  by  a  dream,  but  in 
others  no  such  cause  could  be  discovered, 

"Tlius,  a  sentry  fell  asleep  during  his  watch,  and,  being  suddenly 
aroused  by  the  officer  in  commaud,  attacked  the  latter  with  his  sword 
and  would  have  killed  him  but  for  the  interposition  of  the  bystanders. 
Tbe  result  of  the  medical  examination  was  that  the  act  was  involun- 
tary, being  the  result  of  a  violent  confusion  of  mind  consequent  upon 
the  sudden  awaking  from  a  profound  sleep*  Other  cases  are  cited  by 
Wharton  and  8tilK>  in  their  work  on  *  Medical  Jurisprudence'; 
lloffbiiuer  ;  and  by  myself  in  *  Sleep  and  its  Derangements.' 

**Tho  following  cases,  among  others,  have  occurred  in  my  own 
pencnoo  : 

'*A  gentleman  was  roused  one  night  by  his  wife,  who  heard  the 
street-door  bell  ring.  Fie  got  up,  and,  without  paying  attention  to 
what  she  said,  dragged  the  sheets  off  of  the  bed,  tore  them  hurriedly 
into  strips,  and  proceeded  to  tie  the  pieces  together.  She  finally  suc- 
ceeded in  bringing  him  to  himself,  when  he  said  he  had  thought  the 
house  was  nn  fire,  and  he  was  providing  means  for  their  escape.  He 
did  not  recollect  having  had  any  dream  of  the  kind,  but  was  under  the 
impression  that  the  idea  had  occurred  to  him  at  the  instant  of  his 
awaking. 

"  Another  was  suddenly  awakened  from  a  sound  sleep  by  the  slam- 
ming of  a  window-shutter  by  the  wind.  lie  sprang  instantly  from  his 
bed,  and,  seizing  a  chair  tliat  was  near,  hurled  it  with  all  his  strength 
against  the  window.  The  noise  of  the  breaking  of  glass  fully  awak- 
ened him.  He  explained  that  he  imagined  some  one  was  trying  to  gel 
into  tbe  room  and  had  let  his  pintol  fall  on  the  floor,  thereby  producing 
the  noise  which  had  staitlod  him. 

"In  another  case  a  man  dreamed  that  he  heard  a  voice  telling  hira 
to  jump  out  of  the  window.  He  at  once  arose,  threw  open  the  sath 
and  jumped  to  the  ground  below,  fortunately  only  a  distance  of  about 
ten  feet,  so  that  be  was  not  injured  beyond  having  a  violent  shock- 

"Such  a  case  as  this  appears  to  me  to  be  very  similar  to  those  de- 
scribed by  Dr,  Beard  in  all  its  essential  respects. 

"A  few  years  ago  I  had  a  gentleman  under  my  charge  who  would 
attempt  to  execute  any  order  given  to  him  while  he  was  asleep  by  a 
person  whispering  into  his  ear.     Thus,  if  told  in  this  way  to  shout,  he 
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shouted  as  loud  as  he  could  ;  if  ordered  to  get  up,  he  at  once  jumped 
from  the  bed  ;  if  directed  to  repeat  certain  words,  he  said  thera,  and 
80  on. 

"I  ana  not  able  to  give  any  certain  explanation  of  the  phenomena 
of  * miryachit,'  or  of  the  'Jumpers/  or  of  certain  of  these  eases  of 
sleep'druukeDness,  which  seem  lo  be  of  like  character.  Hut  they  all 
appear  to  he  due  to  the  fact  that  a  motor  impulse  is  excited  by  percep- 
tions without  the  necessary  concurrence  of  the  volition  of  the  individ* 
ual  to  cause  the  discharge.  They  are,  therefore,  analogous  to  reflex 
actions,  and  especially  to  certain  epileptic  paroxysms  due  to  reflex  irri- 
tations. It  would  seem  as  though  the  nerve-cells  were  very  much  in 
the  condition  of  a  package  of  dynamite  or  nitro-glycerine  in  which  a 
Tery  slight  impression  is  competent  to  effect  a  discharge  of  nerve- 
force.  They  differ,  however,  from  the  epileptic  paroxysms  in  the  fact 
that  the  discharge  is  consonant  with  the  perception — which  is  in  these 
cases  an  irritation — and  is  hence  an  apparently  logical  act,  whereas  in 
epilepsy  the  discharge  is  more  violent,  is  illogical,  and  does  not  cease 
with  the  cessation  of  the  irritation. 

**  Certainly  the  whole  subject  is  of  sufBcient  importance  to  demand 
the  careful  study  of  competent  observers." 

Latah  was  brought  to  the  notice  of  the  profession  by  5L  G. 
Gilles  de  la  Tourette  in  a  critical  review  published  in  the  Archives  de 
Neurologie  for  July,  1884,  though  it  had  previously  been  described  by 
[r.  O'Brien  in  the  Journal  of  the  Straits  branch  of  the  Royal  Asi- 
Society,  Singapore,  June,  1883.  According  to  Mr.  O'Brien,  the 
Malays,  although  possessing  an  irapassable  exterior,  appear  neverthe- 
less to  be  endowed  with  an  extniordtnary  susceptibility  whirb  influ- 
ences them  in  their  every-day  life.     He  makes  four  classes  of  latah. 

In  the  first,  or  Class  yl,  he  places  those  who  are  affected  to  an  ex- 
treme degree  by  violent  and  unexpected  noise  or  by  the  sight  of  some 
alarming  object ;  this  peculiarity,  as  be  very  proj)erly  states,  is  ob- 
served among  all  races,  but  with  the  Malay  latah  tliere  are  two  char- 
acteristics wbich  are  not  noticed  in  other  people.  The  first  of  these  iB 
that  he  is  under  an  irresistible  impulse  to  throw  himself  against  any 
object,  animated  or  inaniraated,  which  may  be  near  him.  The  second 
is  that  at  this  moment  he  involuntarily  utters  an  exclamation  which  is 
always  obscene  ;  this  last  phenomenon  is  witnessed  in  both  sexes, 

Cht88  B. — In  this  class  he  places  those  subjects  in  which  nervous 
phenomena  are  produced  without  any  apparent  or  plausible  excitation. 
Thus,  one  day  on  the  river,  in  company  with  some  boatmen,  he  pro- 
nounced the  word  alligator  (huaya)*  Immediately  one  of  the  men 
who  accompanied  him  exhibited  signs  of  the  most  exaggerated  fear, 
and  seeking  with  the  utmost  anxiety  the  means  wherewith  to  defend 
himself.  His  companions  subsequently  informed  him  that  the  cause  of 
this  sudden  terror  was  the  fact  that  the  man  was  a  latah,  a  word  which 
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for  them  explained  everything.  Some  time  after  this  he  happened  to 
kill  an  alligator  with  a  shot  from  his  gun  ;  this  same  man  threw  him- 
self on  the  animal  and  opened  his  jaws  with  a  stick  without  showing 
the  slightest  signs  of  fear,  while  all  his  companions  kept  at  a  respect- 
ful distance,  thinking  that  perhaps  the  reptile  was  not  yet  dead.  The 
word  tiger  induced  the  same  phenomena  in  a  Malay  physician,  who 
was  one  of  those  rare  persons  not  afraid  to  go  alone  into  the  jungles 
at  night. 

Class  (7. — This  class  embraces  the  individuals  who,  without  being 
solicited,  imitate  the  words,  sounds,  or  acts  of  those  with  whom  they 
may  happen  to  be,  enjoying  perfect  mental  health  in  the  intervals  of 
the  attacks.  As  an  example  of  this  variety,  Mr.  O'Brien  cites  the 
following  instance  :  Being  about  to  cross  the  Malay  Peninsula,  he 
took  into  his  service  a  young  man  who  was,  as  he  was  told,  a  latah, 
although  his  conduct  and  his  conversation  exhibited  nothing  that  was 
not  rational. 

Twenty -four  hours  subsequently  he  observed  a  signal-rocket,  and  he 
prepared  to  answer  it  with  another,  when  the  young  man  pushed  him 
violently  to  one  side,  snatched  the  torch  from  my  hands-,  lit  the  fuse, 
and  fell  with  his  face  to  the  ground,  uttering  an  unintelligible  cry  and 
exhibiting  all  the  indications  of  the  most  intense  terror.  He  was  aston- 
ished, for  such  violence  is  quite  foreign  to  the  Malay  character.  On 
the  morrow  the  young  man  was  perfectly  reasonable  and  respectfuL 
On  another  occasion  he  was  introduced  to  an  elderly  and  very  respect- 
able.Malay  woman.  He  conversed  about  ten  minutes  with  her  without 
suspecting  anything  out  of  the  way.  Suddenly  the  one  who  had  pre- 
sented me  took  off  his  coat ;  immediately  she  began  to  undress  her- 
self, and  she  w^ould  have  stripped  herself  completely  naked  if  he  had 
not  interposed.  The  thing  that  astonished  him  most  was  the  anger  of 
this  woman  against  the  instigator  of  this  outrage  to  her  sex  ;  while 
she  was  disrobing  herself  she  did  not  cease  to  grossly  insult  him,  call- 
ing hira  an  abandoned  hog,  and  begging  me  to  kill  him. 

Mr.  O'Brien  cites  another  case — one  in  which  there  was  a  fatal  ter- 
mination. The  cook  of  a  steamer  was  a  latah  of  the  strongest  kind. 
He  carried  his  child  one  day  in  his  arms  on  the  bridge  over  the  river, 
while  at  the  same  time  a  sailor  carried  a  log  of  wood  in  like  manner. 
Then  the  sailor  threw  his  log  of  wood  on  an  awning  and  amused  him- 
self by  causing  it  to  roll  over  the  cloth.  The  cook  did  the  same  thing 
at  once  with  the  child.  Finally  the  sailor  let  go  of  the  cloth,  allowing 
his  log  of  wood  to  fall  on  the  bridge.  The  cook  did  the  same  thing 
with  his  little  boy,  and  thus  killed  bim  on  the  spot. 

Class  D. — The  phenomena  which  belong  to  this  class  are  still  more 
incomprehensible  than  the  preceding.  Mr.  O'Brien  says  that  he  has 
many  times  been  in  relations  with  Malays  who,  without  any  effort  on 
his  part,  abandon  themselves  entirely  to  his  will.     He  declares  thai  he 
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has  on  different  occasions  tested  his  power  on  these  subjects  in  all 
possible  directions,  and  has  acquired  a  positive  knowledge  that  in  each 
oase  his  influence  over  their  minds  was  practically  without  limit.  A 
latah  of  this  class  will,  on  being  simply  commanded,  stand  on  his 
head,  seize  a  bar  of  red-hot  iron,  or  strike  a  looker-on  while  perfectly 
conscious,  suffering  from  his  mental  degradation,  while  at  the  same 
4\me  being  utterly  unable  to  resist  the  order  given  him.  This  last 
state  does  not  appear  to  differ  essentially  from  that  which  we  call 
hypnotism. 

A  case  similar  to  those  mentioned  by  Mr.  O'Brien  under  his  Class 
A  came  under  my  observation  many  years  ago  in  Harrisburg,  Pennsyl- 
vania. It  was  that  of  a  young  man  about  twenty-one  years  of  age, 
well-educated  and  well-bred,  who  was  cut  off  from  all  society  in  con- 
sequence of  possessing  an  irresistible  impulse  when  in  the  presence  of 
ladies  to  utter  obscene  words.  These  came  out  of  his  mouth  in  a 
spasmodic  sort  of  a  way,  and  were  accompanied  by  a  stamp  of  the 
foot  or  slapping  of  the  hand  upon  the  knee.  In  all  other  respects  he 
was  in  good  health. 

It  is  very  obvious  that  there  is  in  these  kindred  affections  a  field 
for  observation  that  is  as  yet  comparatively  unexplored. 
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HAMMOND.     A  Treatise  on  InMxiity,  hi  its  Medical 

Bolatioxifl.  By  William  A.  Hamkond,  M.  D.,  Sorgeon-General  U.  S.  Army 
(retired  list);  Professor  of  Diseases  of  the  Mind  and  Neiroos  System,  in  the 
New  Tork  Fost-Graduate  Medical  School;  President  of  the  American  Neuro- 
logical Association,  etc    1  vol,  Sro,  767  pages.    Cloth,  $5.00;  sheep,  $6.00. 

In  this  work  the  author  has  not  only  considered  the  subject  of  Insanity,  but  has  prefixed 
that  diviAion  of  his  work  with  a  general  view  of  the  mind  and  the  several  categories  of 
mental  focultiaBf  and  a  i\ill  account  of  the  various  causes  that  exercise  an  Influence  over 
mental  derangement,  such  as  habit,  age,  sex,  hereditary  tendency,  oonstitution,  temperament, 
instinct,  sleep,  dreams,  and  many  other  factors. 

Insanity,  it  is  believed,  is  in  this  volume  brought  before  the  reader  in  an  original  manner, 
and  with  a  degree  of  thoroughness  which  can  not  but  lead  to  important  reeults  in  the  study 
of  psychological  medicine.  Those  forms  which  have  only  been  incidentally  alluded  to  or 
entirely  disregarded  hi  the  text-books  hitherto  published  are  here  shown  to  be  of  the  greatest 
interest  to  the  general  practitioner  and  student  of  mental  sdenoe,  both  Axmu  a  ncarmal  snd 
abnormal  standpoint.  To  a  great  extent  the  work  rektea  to  those  species  of  mental  de- 
rangement which  are  not  seen  within  asylum  walls,  and  which,  therefore,  are  of  spedal  im- 
portance to  the  non-asylum  physician.  Moreover,  it  points  out  the  symptoms  of  Insanity 
in  its  Arst  stages,  during  which  there  is  most  hope  of  auooessM  msdicsl  treatment^  and  be- 
fore the  idea  of  an  asylum  has  occurred  to  the  pataent^s  fViends. 

*\  .  ,  The  times  are  ripe  for  a  new  work  on  inianitj,  and  Dr.  Hammond^s  mat  woxk  will  lem 
hereafter  to  mark  an  era  in  the  history  of  American  psychiatry.  It  abonlid  be  in  the  hands  ot 
every  physician  who  wishes  to  hare  an  nnderstanding  of  the  present  status  of  this  advudsfr 
Hcienco.  Who  hexint^  to  read  it  will  need  no  nnrlnir  to  continue ;  he  will  be  carried  alonf 
irresistibly.  We  unbesitatlnjrlv  pronounce  it  one  or  the  best  works  on  insanity  which  has  yet  sp- 
pcared  in  the  English  lanjjaage.*'  —  American  Journal  qt  th*  Mtdieal  Sdeneti. 

"  Dr.  HammoDd  is  a  bold  and  strong  writer,  has  given  much  stnjy  to  his  snblect,  and  exprsMet 
himself  so  as  to  be  anderstood  by  the  reader,  even  if  the  latter  does  not  coincide  with  htm.  We 
like  the  book  very  much,  and  consider  ir.  a  valnable  addition  to  the  literature  of  iiManity.  We 
have  no  hesitancy  in  commendiiiir  the  book  to  the  medical  proreesion,  as  it  is  to  them  it  la 
specially  addressed.'"— I'A^ra/Mutic  OazeUe, 

"  Dr.  Hammond  has  added  another  threat  work  to  the  loni;  list  of  valnable  pnbllcationf  wbicb 
hnv9  placed  him  amonff  the  foremost  neurologists  and  alienists  of  America:  and  we  predict  for 
this  vulume  the  hHppy  fortnne  of  its  predecessors— a  rapid  Journey  through  paying  editions.  We 
are  sorry  that  our  limits  will  not  permit  of  an  analysis  of  this  work,  the  oest  tex^book  m 
insanity  that  has  yet  appeared."— 7a«  PolpcUnic, 


HAMMOND.      Clinical  Lectures    on    Diseases   of   the 

Nervous  System.  Delivered  at  the  Bellevue  Hospital  Medical  College.  By 
William  A.  Hammond,  M.  D.,  Professor  of  Diseases  of  the  Mind  and  Nervous 
System,  etc.  Edited,  with  Notes,  by  T.  M.  B.  Cross,  M.  D.,  Assistant  to  the 
Chairs  of  Diseases  of  the  Mind  and  Nervous  System,  etc.  In  one  handsome 
volume  of  300  pages.     |3.50. 

These  lectures  have  been  reported  in  f\ill,  and,  together  with  t^e  histories  of  the  cases, 
which  were  prepared  by  the  editor  after  careful  study  and  prolonged  observation,  constitute 
ft  clinical  volume  which,  while  it  does  not  claim  to  be  exhaustive,  will  nevertheless*  be 
found  to  c<>ntain  many  of  the  more  important  affbctions  of  the  kind  that  are  commonly  met 
with  in  practice. 

As  these  lectures  were  intended  especially  for  the  benefit  of  students,  the  author  h» 
confined  himHclf  to  a  full  consideration  of  the  symptoms,  causes*  and  treatment  of  each 
ftfiection,  without  attempting  to  enter  into  the  pathology  or  morbid  anatomy. 
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than  any  c>th«^r  profeMioaal  work  oa  the  vub- 
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ffbrra.  which   at  onee  Ptriketi  the  careful  rspader  aa  eharaet^H«tle  of  a  method   that  k 
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idily  aM>rebea4ed.     There  an*  twentr-ei^hi  of  lh««ie  pllhy  ohaplcra, 
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